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Srinivasa Ramanujan (1887-1920) 





https://www.moduscc.it/ramanujan-il-grande-matematico-indiano-13453-131115 





Vesuvius landscape with gorse — Naples 





https://www.pinterest.it/pin/95068242114589901 


From: 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 
product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3-14 (1993) 


We have: 


Let 
V10—2/5-2 
V/5—1 
and yx; be a character modulo 5 such that y;(2) = i. 
The Davenport—Heilbronn function f(s) is defined by the equality 


x= 








1—ix_, 1+ ix = 
f(s) = SU s,x1) ~ 7 L(s,X;); where L(s,y) = > x(n) 


The function f(s) satisfies the Riemann-type functional equation 





—s/2, (s+1 
g(s) = g(1-s), where g(s) = (=) r( = 0). 


but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5-1) =k 


Input: 


V10-2V5 -2 


V5 -1 


Decimal approximation: 
0.284079043840412296028291832393 126169091088088445737582759 1626661 


0.28407904384....=« 


Alternate forms: 


; \Vio-avs -2V5 +,/5(10-2V5) -2| 


= (1+ ¥5)(V10-2V5 -2} 





5[2-v5 +6 ¥)] 


Minimal polynomial: 


4 3 
x'+2x ~6x7-2x+4+1 


Expanded forms: 


V10-2V5 __ 2 
V5 -1 V5 -1 








= V10-2V5 + =) 5(10-2V5) +> (-1-V5) 


For ((((V(10-2V5) -2)(V5-1)))) = 8G; G=0.011303146014 


Indeed: 
((((V(10-2V5) -2) K(V5-1))) (82) 


Input: 





V 10-2V5 -2 
V5 -1 
81 


Result: 


V10-2V5 -2 
8(V5 -1)x 


Decimal approximation: 
0.0113031460140052147973750129442035744685 7603 13920017808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


-2+V¥10-2V5 
8(-1+V5)x 


is a transcendental number 


Alternate forms: 


V10-2V5 ~2V5 +,/5(10-2V5) -2 


327 





1+-V5 - fa(s+v5) 
oe 





~1-V5 +,/2(5+ V5) 


16x 


Expanded forms: 





g(VS-1)n 4(v5-1)x 


Series representations: 


1 
Vi0-2¥5 -2 249-25 Bt9| 2 9-2¥5)" 


(8m(V5-1) | an[-14V4 y*(2]] 





= (-1)* (-3), (9-2 V5" 
(82)(V5 -1) 


=0 kt 


1)kj_2 
en[-1+va = ah) 





(-* (-}), (10-2 V5 -20} zo" 
V¥10-2V5 -2_ —2+ V2 Yeeq9 


- (-1)*(- 


(8x)(V5 -1) Sal bY Da 
=0 


for (not (Zp ER and -«< Zp S$ O)) 


2h, (5-Zg) kk 


We note that: 


(((V(10-2V5) -2) K(5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
V¥10-2V5 -2 —2i(v5 -1)t+ V5 -1 


ee 


Exact result: 


[v 10-2V5 -2)(24(V5 -1)t+ V5 1) 


2(¥8 -1)| f215- V5) -2| 


tis the imaginary unit 


Plot: 





t 
(t from -0.7 to 0.7) 


— real part 
— imaginary part 





Alternate form assuming t>0: 


iV10-2V5 t 2it 


ss 


2(5-v5) -2 /2(5- V5) -2 


5(10-2V5) ie ee Ce eee 


15 fa0- 5a) set afew | 
wales | Galfer 4 


Alternate forms: 


5 (1+ V5) [21 J2(0-V5) e+ v5 -3] 





1 
—(1+2it) 
2 





1 . 
— +t 
2 


1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 
3 SS 2v5 - 2)(2i(V5 ~a)t+ V5 -1)] | 


“| apllie 


Indefinite integral: 


= -2)(2(V5 -1)¢+ V5 ~1) 


(v3 -9[2{ [205-v5) -2] | 


And again: 


it = — 


(((V(10-2V5) -2) K(2x)))*((2 i (sqrt(5) - 1) t + sqrt(S) - 1/2 (sqrt(2 (5 - sqrt(5))) - 2))) 


= (1/2+it) 


Input: 
V1i0o-2V5 -2 2i(v5 -1)t+V5 -1 


2x 
af 26-5) -2| 


1 . 
= —+5f 
2 


Exact result: 


[V10-2V5 -2}(24(v5 - 1)t+V5 -1) 


1 
2 
sf J216-¥5) -2}x 


Alternate form assuming t and x are real: 


v5 -1_ 


x 


+it 





2 


fis the imaginary unit 


Alternate form: 


(VS -1)(1+2it) © 


1 . 
—+4:t 
4x 2 


Alternate form assuming t and x are positive: 


2x4+1=V¥5 


Expanded forms: 


s0-2¥5)¢ i VigsavEe vee 
1 5-¥5) - af fates) -2} af fac 5-75) - aE fa 5-75) - sje 
{5 5(10-2V5) — Vio-2v5 


i ap lf ap fv op 


+it 


e 
rae a [ate-v5) 2} fea -2}s : 
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Input: 


Decimal approximation: 
0.618033988749894848204586834365638 1 177203091798057628621354486227 


0.6180339887.... = 


or 


Solution for the variable x: 


-2iV5 t+2it-V5 +1 
x = — 


-2-4it 


Implicit derivatives: 


ax(t) 2(-1+V5 -2x)x 
dt (-14 V5) (-i+20) 








t(x) (-1+ V5 )(-i+2t) 
Ox 2(-14+. V5 -2x)x 
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From: Letters from Ramanujan to G. H. Hardy — Attribution: Trinity College, 
Cambridge — 


https://mss- 
cat.trin.cam.ac.uk/manuscripts/uv/view.php?n=Add.Ms.a.94.2#?c=0&m=0&s=0&cv 





=10&xywh=-2444%2C-1%2C9690%2C6043 


12 


/ 


zy. gio 2a 5 
] $0 eC ioc! im (page sd ) \ Peep 


ao ae 
il eh - 


Gi) eee, 

ae Onl} ATG Oth) oe. 
Gi) Zev = . oy aks + =e Ft 

ae C,™) = bs Ca Bea Cec )= 2 Cos (KZ +F ta-'2) beow 
4 AR eee) 


l— xr J~— 


[a(R $+ % 
Sf = a mezgalwve ap ole” a, Ths, 


ae * On oi Qe yy, 
(1) O= GE? 28%, See fe 
iy > ban A> 77 C,6) {7 Ce) “ss 
(i) 0 one e i a < 4. aS 


yoee 


ee! Ba Bke: 
)* w 


me Ce » ghee 
, c 
if ad— Lest-, V = 2 CoM: ee 1 
L 34 2 
See aie: 294 75 bass ee Gaia 


V=y% 
fis te uy 


pos mm) 9% eG aa ny eT 
(ji ) O Cm) Qua rf: CZ e i a. nes a4 





Fig. | 
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From: 





Pi/(3) * (1-24*(x/(1-x) + (2x%2)/(1-x*2) + (3x43)/(1-x43))) / (1-504 (145 *x)/(1- 
X)+(245*XA2)/(1-xA2)+(345*X43)/(1-x43))) 


Result 


n(1-24(25 + 25+ 3)) 
3(1- 504 os = )) 


Plots (figures that can be related to the open strings) 


x 
(x from -8.5 to 0.4) 








(x from =26.3 to 18.2) 


14 


Alternate forms 


m(145 x4 + 169x3 + 96 x? + 23 x - 1) . 
(for x # 1) 
3 (139105 x* + 139609 x3 + 17136 x? + 503 x - 1) 





m (x (xX (x (145 x + 169) + 96) + 23) — 1) , 
(ror x + ) 
3x (x (x (139105 x + 139609) + 17136) + 503) — 3 





m(145x* + 169 x? + 96x? + 23x - 1) 


(for x + 1) 
417315 x* + 418827 x? + 51408 x2 + 1509 x —3 


Expanded forms 


24nx° : 
“(-x)(1- soa anger) 
16x 
Gace ree =~}) : 


Tr 
(= (1- 504 (482 + 2 2)” 3(1- 504 ma, Bey )) 





24nx 


3\(_ 1224727 161287 504x 
(1-x°)(- reo oe) 





162x" 
2 laeaTae _ 161287 _ 504 7 
(1-x )(- 2 +) 
8xx n 
uaaa7o _ 161287 — 504x aaa 16128x7 504x 
(l- x)(- ri ane _ 441) 3(- ar a diaerer - 04x +1} 
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145 7x7? 4+ 1697x° + 96nx74+23axK-—2 
417315 x* + 418827 x? + 51408 x2 + 1509x -3 


Real roots 


1 
x= = (-169 4 V 721 - V 1982 ¥ 721 - 26398 | 





1 
x= =, [-169+ V721 + V 1982 ¥ 721 - 26398 | 


Complex roots 


169 721 1 | 
x=-— - —- ons 26398 + 1982 V 721 


580 580 








169 V721 1 | 
x=-—- ert 26398 + 1982 V 721 


580 580 


Properties as a real function 
Domain 


{xeR:x#-1 and x + —0.866244 and x + —0.0897093 
and x # —0.049537 and x + 0.00186745 and x #1} 





Range 


R (all real numbers) 





Surjectivity 


surjective onto R 
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R is the set of real numbers 


Series expansion at x=0 


T 
5 160mx+ 86 160 1 x* + 461267202 x° + 24700561680 1 x* + O(x”) 


(Taylor series) 


Series expansion at x=co 


29x ; 2176967 ‘ 70406 500 656 x 


83463 3870040205x 538341 942716525 x” 
6315 102719283 584 x - o(( 1 y) 


74886055 941582210125 x° 


(Laurent series) 


Derivative 
r(1-24( 70+ 2% + 355) 
dx (on. 504 (i +25 +ez)) 


160 7 (6803 x® ae + 41429 x4 + 11867 x? - 151 x” - 71x -1) 
(139105 x* + 139609 x3 + 17136 x” + 503 x - 1)? 


Indefinite integral 





fe oer Foe Fad a) , 
3(1 504 (+ x at 2433 as) 


1x? 


1 
83.463" (48 5 139 105 w* +139 609 w* +17 136 w +503 w-1=0) 


13 606 w? log( x-w)+45 289 w? log(x-w)+13 027 w log(x—-w)-579 log(x-w) . 
556.420 w? +418 827 w? 434.272 +503 


29x] + constant 


assuming a complex-valued logarithm) 


log(X) is the natural logarithm 
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Local maxima 


si-aeli + 2B 28) 
max cr. 3} * 0.71364 at x ~ 0.071058 
3(1-50¢(244254 25) 





max a a = = | } = 0.071665 at x ~ 0.078750 
3(1-50¢(2-44244 =2)) 


3(1-s04 (22+ 25 2 #2) } = 0.0010749 at X = —5.6308 





min Pie ie } ~ 0.26902 at x x 0.015118 
Px 25 x2 Px 
3 (1-504 Pr, ,@ry, o) 
1-x 1-22 1- 


r(t-24(+ 2+ 25) ap 


2x2 
= 
= = 0.00109158 
X-+:b00 3(1- 504 (= ‘ el i+ 431°) 83 463 








Alternative representations 


(1-24( 5+ Pee Ts))e _ 6oe(t-24(5 + a + DS) 
(-sos(Hs+2548S)o  1-soe(Hh Bes Hs) 
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Gomis tie aa))* __ tlog(- 1) (1- 2 (i+ Bet Ls) 
5 5 =.= 5 5 
(1-504 (12 = +ES+ES))3 3(1- 504 (2 ee + £2) 
(1-24(4 + 25+ Sz2)\x cos~}(— 1)(1- 24( + + 28 + 353) 
5 5 5 — 5 
(1-soa(Ez+22422))3  a(1-soa(shs 22.22) 


Series representations 





(1- s(t 22 a 
k 
4(- ae + 169.x? + 145 x4) ye SO 


-~3+4 1509 x + 51408 x2 + 418827 x? + 417315 x4 





(1- ier Fi oy 


142k 
-~3+4 1509 x + 51408 x2 + 418827 x? + 417315 x4 


han aie + 169x? + 145x*) yey 





(.- ae rr: oe. 
(- heetaee + 169x3 + 145 x*) ye 9 (- rt : as 


142k “wen J 344k 
-~3+ 1509 x + 51408 x? + 418827 x? + 417315 x* 
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Integral representations 


(2 list ae ie) 
(1- 504 (1 7 S23 


4(- a aecons + 169 x? + 145 x4) ne 
Sa a 1-t° dt 
J 


-~3+ 1509 x + 51408 x2 + 418827 x? + 417315 x4 





(1-24(35 + Pat a) 
5 5 
(1-so4(TF+ Ta +15) 





2(-1+ 23x + 96x? + 169x3 + 145 x4) t 


: dt 
o V1-¢? 


-~3+4 1509 x + 51408 x2 + 418827 x? + 417315 x* 








2(- ee + 169 x? + 145 x4) ig 
————— dt 
0 


~34 1509 x + 51408 x2 + 418827 x? + 417315 x4 1+t? 


From: 
n(1-24(25 + 257 + 4) 
3(1- 504 (24° 4 2+) 


For x = 0.4, we obtain: 


(x (1 - 24 ((3 0.44%3)/C1 - 0.443) + (2 0.442)/1 - 0.442) + 0.4/1 - 0.4))))/(3 C1 - 504 
((243 0.443)/(1 - 0.443) + (32 0.442)/1 - 0.442) + 0.4/1 - 0.4)))) 
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Input 


3.0.44 2 0.4 
- 1 - 24/ + ail 
| 1-04 * 1-042 * 7 “04 


3(1-sos(ie * rad * vad 








Result 


0.002583598803 1872482485790746532144637563568538755002805736730229 


0.002583598803.... 


Alternative representations 














1-04 * 1-042 * 1-04 * 1-04 


3 2 2 3 
3 (1-504 243 ws 04 32 aS 4 04.)) 3 (1-504 04, 32 aS 243 243 04" }) 
1-0.4 1-0.4 1- mT 0.6 1-0.4 1-0.4 


n(1- 24 (© 04? | 2047 | rea) _ weoe(1-24(55 + 204 | 3.0.4 ) 











n(1- 24705 + Pog * iad) 


3(1-s04("his * Lot a). 


: i (log(-1) (1 - ate 4 20 +04") 








+ 
* oe * 108 

















a(t-soe(o+ et tae 
1-24 (204 , 2047 | “14 (1-24 (04 4 204 , 3:04 
n| 24(7- 04 * 1-04 * 1 1a) cacti, ( 24(05 ¥ 04 * 1048 ) 


a(1-sos(M0e 4 Od. 24) a(1-soa(Mds BE. 20-08) 
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Series representations 









































3 04 
x(1- 24 (+ on * 3. yo 1 sah = (-1¢ 
7 243-042 | 32.047, 04 \) 1+2k 
3(1 504 ( ee ea eae k20 
3.0.47 
n(1-24(—% ; ] ook 
(t= 2e(ae* eaat* a) = -0.00164477 + 0.00164477 )* 
243.0.4° . 32.047 0.4? , 2k 
af 504| 5 oe = 
1-0.4 1-0.4 - 04 k 
n(1-24(204 4 208 , 04 )) © 2-* (6 + 50k) 
a + 
i ae. = mies, 22385 ) | 3k 
3(1- 504 (aoa 1-04 * 1-04 wer) = k 
Integral representations 
n(1-24 i: 1 oa 1 isa) co ] 
— = = = 0.00164477 ——, at 
3(1-504 243-0.42 . 32.042 04) 0 14+t 
1-0.47 1-042 * 2 -04 
30.43 | 2.0.42 0.4? | 
a(1=24(= 4 wird) ; 
aera * koa = 0.00328954 [ Vi-# at 
3 (1 _ 504 (243 04 4 32.04 0.4 0 
1-0.4 1-0.42 —-:1-0.4 
3.0.43 | 2.0.42 0.4? 
a2 4 ee) © sin(t) 
rae * og = 0.00164477 | ——dt 
3(1 _ 504 (243 04 +2 52x04" 4 cael o tt 
1-0.4 1-0.4 2 04 
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From which: 


L(x (1 - 24 (3. 0.4431 - 0.493) + (2 0.492)/(1 - 0.442) + 0.4/(1 - 0.4))))/3 (1 - 
504 ((243 0.443)/(1 - 0.443) + (32 0.442)/(1 - 0.442) + 0.4/(1 - 0.4))))))) 


Input 


3.0.47 220.42 
n(1- aioe Ma 10.42 “144) 


3 2 
3 (1-504 (242 oe", 32 of *4;)) 
1-0.4 1-0.4 +inod 





Result 
387.056999239337491979849715210333595058707756454420987 19616546969 


387.056999239337491979 


Alternative representations 








1 1 
3 2 2 3 
3.0.4" sap 42 9 04 420.4" aap 420.4" 0.4 
n(1- 24(2-94- “fs 180° (1- 24(54 3]) 
3 2 2 3 
243 0.4 32.0.4- o4 4320.4" 0.4 4 2430.4" 0.4 
sso saaee, pes)) 3(1- 504 S< ) 
1-0.43 10.42, ‘oa 0.6* 1942” 1-09.43 











1 1 
3 2 2 3 
0.4" , 2.0.4° 04 , 2-04 3-048 
x(1-24(2-24 fi) ~ loge 1 (1-24(54 304° })) 
3 2 2 3 
2430.43 | 320.42 0.4 32.0.42 | 2430.43 
3[1-s04(242-0.° 9) 3(1-so4( $4 ) 
10.43 * 1-042 ‘04 06° 1942" 10.43 








1 1 
3 2 2 3 
0.4" , 2.0.4" -1 04 , 220.4" 20.4" 
n(1-24(2-O4>, 204 “ft cos"? -1)(1-24(54 3)) 
3 2 2 3 
504 ( 243--0.43 , 320.42 _s504( 0-4, 32-0.42  243.0.43 
10.43 * 1-04 ‘Toa 0.6° 19.42 1-09.43 
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Series representations 




















1 303.994 
x (1-24 (2-24 0.4" 20.42 0.42 0.4 247) a Gat 
- 2 a >. 142k 
3(1-504(242 0.4° 32.0.4* 0.4 25a )) 
0.43 * 10.42 ‘1-04 
1 607. ___ 607.988 
3.0.49 os" 20.42 0.47 | 0.4 
1 -24(2-24- oa) +> 
n( : 2 “an =1+ -] 25 
243.0.49 32.042 0.4 
3(1- 504 {#43 -0.5- 24.) 
1-0.43 | 1-042 1-04 
1 1215.98 
x(1-24(2-24 0.4" 20.42 0.42 0.4 24;)) = 2+ (_6450k) 
: 2 = -p  ) 
3{1- ears 0.4° 32.0.4" | 0.4 paa)) k, 
ms 0.43 * 1-042 1-04 


Integral representations 
607.988 


x(1- 24 (2204 o4" +204 +24,)) ~ feagat 


243 ca 3200.42 ra 0.4 245] 
10.42 | 1-042 1-04 


1 





3(1-504 





1 303.994 


3.0.49 20.42 0.4 ~ 
x(1- Sue canal +234)) Rvi-e# at 
3 2 
2430.43 o4 32.04 | 0.4 
3(1- 504 (242-0. 0.42 74) 














24 


1 607.988 


3 2 i 
aaa 20.42 ‘oo sin(t) 
r(1- 24(2-24 5 +e} ff dt 


3 2 
2430.43 | 32.0.42 
3 (1-504 10.42” 1-90.42 +{3)) 


For x = 18.2 , we obtain: 


(x (1 - 24 (3 18.243)/C1 - 18.243) + (2 18.242)/1 - 18.242) + 18.2/1 - 18.2))))/B3 Ci - 
504 ((243 18.243)/(1 - 18.243) + (32 18.242)/(1 - 18.242) + 18.2/(1 - 18.2)))) 


Input 
318,23 4 218.2? 18.27 18.2 
n(1—-24 (5 18.22 * 1-18.22 * 1- oan 


3 2 
3(1- 504 (4318 Bz re 32 BIEL 4 18.2 }) 
1-18.2 1-18.2 1-18.2 


Result 
0.0011024838797899192757935466875689550171083788983619759652918756 


0.001102483879... 


Alternative representations 


3.18.23 4 2218.22 18.27 | _18.2_ 
n(1-24(— = ere, 
1-18.23 * 1-18.22 * 1-182 


3 2 _ 
3(1- 504 243 182 + 32 aC a _18.2 )) 
1-18.2 1-18.2 1-18.2 


1g0r(t-24(-B2 + BBE 4 2) 


2 3 
3(1- 504 (- 18.2 , 32 IBZ 243 243-182 )) 
17.2 1-18.2 1-18.2 








25 





3.18.23 | 2.18.22 18.27 _18.2_ 
: (1 - 24 i we )) 
1-18.23 * 1-18.22 * 1-182 


Se ree. ee ee ew 
se 504 243 2 , 22 ns * 18.2 a 
-18.2 1-18.27 1-182 


2 3 
aie ma 18.2 | 32 maz 243 zs.182! }) 
172 * 1-18.2 1-18.2 

















318.23 | 2.18.22 | 18.2_ ) 
oe ee 
3 2 
3 (1-504 243 182 4 322182" , 18.2. ~8.2}) 
1-18.2 i- sz? * 1-18.2 


2 3 
cos~!(- H(1- 24 (- 18.2 +21 3 sare | 
eV 7a * pera * psa) 


3 
3(1- 504 (- 182 , 32 SDda2 243 ASB 2" ) 
172 * 1-18.2 1-18.2 


x(1-24( 


Series representations 








3-18.23 2.18.22 18.2 
m(1—24 z+ le SY 
| ere “2 = rsa) = 0.00140373 ) + 2k 
; ; + 
3(1- 504 (Ne 1-18.23 * 1-18.22 * 1-182 = 




















3.18.23 218,22 18.2 
_#(1-24( Tas? * tana? * ita) 
243..18.27 + 22 18.2" | 18.2 
3(1- 504 (Se 1-18.27 1-18.27 ered) 
0.000701863 + 0.000701863 3 ae 
; ; es 
k=1 
k 
x(1-24 318.23 | 2.18.2? | _18.2 ) oe. us 
1-18.2? * 1-18.22 * 1-182 2“ (-6+ 50k) 


= 0.000350932 2, 


Fh nnn ee a a, 
3(1- 504| See 182 + 32 aca. _18.2_ 2) 
1-18.2 1-18.2 1-18.2 


(*) 
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Integral representations 


3.18.23 2.18.22 18.2 ) 
1-18.22? 1-18.27? 1-18.2 


3 2 
3(1- 504(ee IBZ 32 sob 2 18.2 }) 
1-18.2 1-18.2 1-18.2 





n(1- 24 (eS - 
= 0.000701863 i ——aut 
0 1+t? 








3.18.23 4g 2218.2? 18.2? 18.2 
n(1- 24 }) 
1-18.23 * 1-18.22 * 1-182 


3 2 
3(1- | eer 182 4 32 Sach _18.2_ }) 
1-18.2 1-18.2 1-18.2 


~] 
= 0.00140373 { V1-¢2 at 
0 














3.18.23 +2 18.27 18.2 ) 
1-18.29 * 1-18.22 * 1-182 
3 2 
3 (1-504 243 2 32 2.18.2" 18.2 ) 
1-18.2 1-18.2 1-18.2 


x (1 -24 ‘co sin(t) 
= 0.000701863 i —- 
0 


From which: 


W((a C1 - 24 (3 18.243)/C1 - 18.243) + (2 18.242)/C1 - 18.242) + 18.2/(1 - 18.2))))/(3 
(1 - 504 ((243 18.243)/(1 - 18.243) + (32 18.242)/(1 - 18.242) + 18.2/(1 - 18.2))))))) 


Input 


3 2 
318.23 182° 2218.2? | 18.2 
x(1- ad ee 1.1892 1-18.2 tz }) 


243 7 32%18.22 18.27 | 18.2 ) 
1-18.23 1-18.22 *1-18.2 





3(1-504 | 


Result 
907.04274078869270711794432157794182050875844227462956452022172089 


907.0427407886927..... 
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Alternative representations 


1 1 
3 2 2 3 
318.2" aE 4218.2" 18.2 18.2 e 18.2 4218.2" 18.2 4 318.2" 18.2 
n(1-24 5+ 180 [1-24(- 2, 


= 2 2 3 
243.18.23 32.18.27 18.2 18.2 32.18.22 243.18.23 

3(1-504 SS ee ETE 3(1-504(- eens ps saree at | 
1-18.23 1-18.22 °1-18.2 17.2* 148.22 * 1-18.23 

















1 1 
3 2 a 2 3 
3.18.23 2.18.22 18.2 18.2 2:18.27 3.18.23 
(1 -24(32-1825 Cee 2 *1-18.2 i[logi- »(1- 24(- 17.2* 2* 3.182" )) 
3 2 2 3 
243-18.23 32.1822 182 18.2 32.18.27 | 243.18.23 
5(1-s0a 223-1822, s21822 ETEy| 3(1- 504 ( - 243-18} 
1-18.23 1-18.22 1-18.2 17. 2* 1-18. Pr Ta 1-18 23 








1 1 
(1-24 (3228.23, 2:18.27 | 18.2 = “ly (y-24 (18:2, 2218.2? 2 3:18.23 ils2- }) 
3° 2 *1-18.2 17.2 
3 2 52 3 
243.18.23 32.18.22 18.2_ 18.2 32.18.22 243.182 
51-504 289-1822, 32-1822 , a) 31-504 | - ane BP ) 
1-18.23 1-18.22 1-18.2 17.2* 148.22 * 1-18.23 


Series representations 


712. — 


"= fs covacwe A aaa ae KS | 
n(1- 24(21825 a2" 4218.2" a +e ) 
ye 142k 


= 2 
243.18.27 32.18.22 18.2 
3{1- eee a at all 
1-18.23 1-18.22 "1-182 








1 1424.78 


3 2 _ 
3.18.23 182" 2018.2? | 18.2 o 2 
(1-24 31-183 -1+ pee 2) 


= 2 
243.18.23 32.18.22 18.2 
31-504 28.182 , 32.1822 , 182.) 
1-18.23 1-18.22 1-18.2 
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1 2849.56 





3.18.23 2.18.2? | 18.2 00 2* (64508) 2~* (-6450k) 
1-24 
2 *1-18.2 -0 3k 
Fe a 2 fy 
243.18.23 32.18.22 18.2. 
1-504 (243182, ) 
3 1-18.23 1-18.22 "1-18.2 


Integral representations 





1 _ 1424.78 
x(1- 24(3-18.2- 182" a 21825 182 ) I gee dt 








243 =e 32 18.27 | 18.2 ) 


3(1-504| 
1-18.23" 1-18.22 °1-18.2 





1 _ 712.39 
x(1- 24(2-18.2- 18.2 a 2182 , 182. ) in 2 dt 








243 eh 32 18.27 | 18.2 ) 


3{1-504[ 
1-18.23 1-18.22 °1-18.2 





: 1424.78 








243 a 32 rr 18.2 vita) 


setting 
1-18.23 1-18.22 °1-18.2 


From the ratio between the two previous results, we obtain, after some calculations: 


W((a 1 - 24 (3 18.243)/1-18.243)4+(2 18.242)/(1-18.242)4+18.2/(1-18.2)))) 1/3 C1- 
504 ((243 18.243)/(1-18.243)+(32 18.242)/(1-18.242)+18.2/(1- 
18.2)))))))/387.0569992393-((2Pi)/9) 


Input interpretation 


3.18.23 2218.22 | 18.2 _ 
1-24 3t 2 "a 2 
1-18.23 1-18.22 "1-18.2 3(1- ss [poner 18.29 | 32x18.2 18.2 \ 
1-18.23 1-18.22 1-182 _2n 


387.0569992393 9 
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Result 
1.6453028387438430828665523870368190213652218728720396466546639150 


Z 
1.64530283874....~ €(2) = = = 1.644934... (trace of the instanton shape) 


Alternative representations 


2x 
9 





3.18.23 2 2.18.2? | 18.2 
Tk 2 *1-18.2 


243 18.29, 32.18.22 18.27 | 18.2 _ J82;)) 
1-18.23 1-18.22 ‘1- 7. 


387.05699923930000 [- 1-24 











9 SEER TATE ~82, 218.2% 3:18.25 ) 
. a° 





18.2 32.18. 2 243.18. 23 ) 


3(1- 504(- 
17.2" y4g8.22 * 1-18.23 





1 2x 












3 2 
387.05699923930000(x(1-24(2-182-,2-18.2°, -182- 





3 9 2 
243.18.23 32.18.22 18.2 
3(1-504 a a riz) 
1-18.23 1-18.22 '1-18.2 


2 
de 42 18.2" 3 318.20 








387.05699923930000 (-i (logi- he 24(-183 











2 3 
18.2  32.18.2 243 18.2 
3(1- 504(- age, 2088) 
17.2* 148.22 1-18.23 
1 2x 
3 2 _ = 
3.18.2" 42 18.2 18.2 9 
387.05699923930000 {x (1- ad Pree SS ae ET TT 





3 2 
243.18.29 32.18.22 18.2 

3(1-504( 743 28-25 | 32 18 ) 
1-18.23 1-18.22 1-18.2 


| 
—--cos (-—1)+ 
“2 a. 3.18.23 
3 





387.05699923930000 ( cos" - »(1- 24(-15 182 | 218.2 





18.2 32.18. 22 243.18. 323 ) 


3(1- 504 | - 
17.2* 48.22 * 1-18.23 
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Series representations 


1 2 
9 





3.18.23, a 2.18.22 18.2 
387.05699923930000 (=(1-24(2482> z+ +s 


243 18.23 | 32 18.27 | 18.2 ) 
1-18.23 1-18.22. 1-18.2 


k k 
0.888889 (- 1.43896 + Y°, ad (1.43896 +e er 


=0 142k 
bP (-* 
=0 142k 





3(1-504 








1 2x 





387.05699923930000 {x (1-24(282 18.2” 218.2" 








243..18.23 , 3218.22 18.27 | 18.2 
3 (1-504 1-18.23 * 1-18.22 *1- 12) 

1y\k\2 

oases 8.28238 + 3*(re0 Cat) 
: (3 
V3 Os 142k 

1 2x 
23 2.18.2? | 18.2 ea 


387.05699923930000 [x 1 id SE Te 





3 2 

243.18.2> 32-18.2 18.2 

Sion | SAS ae OR 
1-18.23 1-18.22. 1-18.2 


0.444444 [erm + Ye 2 [rz + Dena 5] 
k 


. ok 
“M+ De ah 
k 


31 


Integral representations 





1 2a 
3.18.23 42 18.22 18.2 9 

387.05699923930000 (x [1- 24( ee tr aes 22) 

eee A183 419 22 1-18.2 J} 








3 2 
3 (1-504/ 242 a2”, 32 oe 18.2 ) 
1-18.2 1-18.22 "1-182 


0.444444 (2.87791 + [/° —z dt) (2.87791 + [3 dt) 


\ sas a dt 








1 2x 

3 2 ~ "9. 
387.05699923930000 (x (1- 24( 2182-2182, 2 }) 9 
ees eee ee 1a 23 "138 22 *1-18.2 j)} 


3 2 
243.18.2° | 32.18.2° | _18.2_ 
3(1-504 —— +——— } 
1-18.23 1-18.22" 1-18.2 


0.444444 (-2.87791 + [> © dt) (2.87791 + [>= dt) 


roo SIN(E 
ha a dt 








1 


Qn 
3 2 i 

387.05699923930000 (x (1- = baiopaee: as18.2° M2 }) 7 

Se ee 


3 2 
243.18.23 32.18.22 

3(1-504 243x18.2" r4l 
1-18.23 1-18.22 +e 182 


0.888889 (- 1.43896 + Gvi-t? dt} (1.49896 + fv 1-t? at) 


th 1-¢t? dt 








From the sum of the two expressions, after some calculations, we obtain: 


I(x (1 - 24 (3: 18.243)/(1 - 18.243) + (2 18.242)/(1 - 18.242) + 18.2/(1 - 18.2)))) 
1/3 (1 - 504 (243 18.243)/(1 - 18.243) + (32 18.242)/(1 - 18.242) + 18.2/(1 - 
18.2)))))))4+387.05699+21 


Input interpretation 


32 


3 
(x(1-24(3 182" 42 IB 5 18.2. ray a 7 
1-18.2 1-18.2 1-18.2 243.18.23 32.18.27 18.2 _ 
3] 1-504 : 2 
1-18.23 ” 1-18.22 1-182 





387.05699 + 21 


Result 
1315.0997307886927071179443215779418205087584422746295645202217208 


1315.09973....result very near to the mass of Xi-baryon 1314.86 


Alternative representations 


1 


3 2 
3.18.23 2.18.22 18.2 
x(1-24/ 3¢ a *1-14.3 


3 9 2 
243.18.23 32.18.22 18.2 
3(1-504 (742 282°, 3218.2 | 12) 
1-18.23 1-18.22 — 


408.057 + 


+ 387.057 + 21 = 














“a 18.2" 3 3.18.2 





180°(1- 24(-13 182 





2 : 

504 (— 18:2, 3218.2 | 243.18.2 

3(1- (- * ) 
17.2* 4822 * 1-18.23 





1 


; ; + 387.057 + 21 = 
n(1-24(2-182- 2 4218.2" 18.2 

















243 oe 32.18.22 18.2 
3(1-504 32218.27 7#25)) 
1-18.23 1-18.22 1-18.2 
408.057 + — 5 ; 
i {logy - b(1 _24(- 18.2 42 218.2, 3 a 
18.2 32.18.22 243.18.23 
3(1- 504 | - asa! 20.182) 
17.2" 148.22 * 1-18.23 
1 
: : + 387.057 + 21 = 
(1 -24{3-18.2- 18.20 4 2218.2° | 18.2 1825)) 
21-143 
= 2 
243.18.23 32.18.22 18.2. 
3(1-504 4 32:18.2? | 18.2 _ ) 
1-18.23 1-18.22 ar 
408.057 + 


2 3 
cos Ly pa -24(- 18 _ 2 182+ 3418.2 3) 





2 3 
3(1-s04[- 18.2 | 32 ken, 243 243.18.2° ) 
17.2* 148.2 1-18.2 
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Series representations 


1 712.39 
+ 387.057 + 21 = 408.057 + —————_ 


ye (-* 
=0 142k 





3 2 
x(1 -24(2-1827 a 4218.2" 18.2 








- 2 
3(1-504 {243 18.2 32.18.22 18.2* _18.2_ ) 


1-18.23 1-18.22 °1-18.2 





1 1424.78 
+ 387.057 + 21 = 408.057 + ———————_ 


th 5 
k 





3 2 
3.18.23 18.28 2218.22 | 18.2 
x(1 -24(2-1825 4_saa2 1-183 


243-18. — 18. 2? | 18.2_ 18.2 ) 
1-18.23 1-18.22 1-18.2 








31-504 





l 2849.56 
Giese ae, ea) + 387.057 + 21 = 408.057 + SEAT rege 
3 (1-504 (28-1825, 2 rr: are ) | | 


Integral representations 


1 1424.78 
+ 387.057 + 21 = 408.057 + ———_—_ 


3 2 ft 
3.18.23 2.18.22 18.2 co 1 
(1-24 1142513092 1-182 ret) i ler? dt 


3 2 
504 ( 243218.2° , 32-18.27 | _18.2_ 
3(1- | *1-18.2 ) 
1-18.23 * 1-18.22 "1-18.2 








1 712.39 
+ 387.057 + 21 = 408.057 + ——___ 


3.18.23 18.2" a 2182 | 182, 18.2 7825) 1 2 
a 2 °1-18.2 £ 1-t* dt 
243.18. z 32:18. 2? | 18.2_ 18.2 ) 


1-18.23 ” 1-18.22 ° 1-182 


n(1-24 





31-504 








1 1424.78 
a] 2 2s. cere + 387.057 + 21 = 408.057 + aa Ti a. anes 
x (1-24 Ee bs Te rl f ak 
243-18. z= 32.18. 22 182 
3 (1-504 1-18.23 1-18.22 "1-182 ) 
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We have also: 


W(t 1 - 24 (3 18.243)/1 - 18.243) + (2 18.242)/(1 - 18.242) + 18.2/(1 - 18.2)))) 
1/3 C1 - 504 (243 18.243)/(1 - 18.243) + (32 18.242)/(1 - 18.242) + 18.2/C1 - 
18.2)))))))+387.0569992393 


Input interpretation 





+ 
3.18.2? 4 218.2? 18.2" | 18.2 1 
(x(1 - 24 1- 127 * 1- 1327 * i = 243 18.23 | 32.18.27 18.22 | _18.2_ ) 
7 18.23" 1- 18.22 +7 18.2 
387.0569992393 
Result 
1294.10... 
1294.10.... 


Alternative representations 


1 
3 2 
3 182° 2218.22 | 18.2 
n(1- 24(3- Pr bs SE rH 


= 2 
3 (1-504 (242 18.2" 32 22.1827 | 18.2 ) 
1-18.2 1-18.22 "1-182 


+ 387.05699923930000 = 








387.05699923930000 + win ane ay 


2 5 
3(1- 504 (~ 18.2 , 32 3218.2" 243 29.18.29 ) 
17.27 4 18.2 1-18.2 





1 
3 2 
318.2- 2218.27 | 18.2 
n(1- 24(3- 2 ETH 


2 
3 (1-504 242 uaz", 32.18. 3218.2 18.2 ) 
1-18.2 1-18.22 "1-182 


+ 387.05699923930000 = 





387.05699923930000 + — iflogt- (1-24(-182,,2:1822 , 2.182" pp 
i{log(- (1- 24-13 Wa saat eres) 


2 3 
3(1-504/- 18.2 , 32 S2x18.2 243 249-18.2" ) 
17.2" 148.2 1-18.2 


35 





1 


+ 387.05699923930000 = 
(1 -24(221825 18.23 a 18.2? 18.2 18.2 825] 
3° 


2 1-18.2 


3 2 
243 18.2 32.18.2 _18.2_ 
3 (1-504(242-18.20 , 22: Se eg eet ) 





387.05699923930000 + 





2 3 
cos7}(- »(1- 24(-1* _ 2 32+ 3 eae 


3(1- 504 - 18.2 32 aes 243 18.23 ) 
17.2" 138.22 * 1-18.23 


Series representations 


1 


5 5 + 387.05699923930000 = 
x(1-24(3- 3.18.2 2 18.2 
iy 








3 2 
3(1-504 243 18.2 432 18.2 ,28:2_ _18.2_ ) 


1-18.23 ° 1-18.22 °1-182 
387.05699923930000 + 


a 
=0 142k 





1 
3.18.23 18.2" a 21825, 18.2 
2 *1-18.2 


= 2 
3(1-s04(242 18.2 , 3218.2" 18.2* _18.2_ ered 


1-18.23 1-18.22 °1-18.2 
1424.78 


+ 387.05699923930000 = 
: [1-24 




















387.05699923930000 + ot aa 
oo 2 
7 1 - beet fe 
k 
1 
; ; + 387.05699923930000 = 
1-24(2 18.23 2.18.22 18.2 
n( 3° 2 *1-18.2 





3 2 
504 ( 243228.23 , 32.18.22 | 18.2 
1-18.23 ° 1-18.22 °1-182 
2849.56 


co 2~*(-6450k) 
pe py 
k 


387.05699923930000 + 
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Integral representations 


1 
3 2 
3.18.23 2.18.22 18.2 
r(1- -2a(® 1023 3031092 1-182 fal) 


3 2 
504 (243218.23 , 3218.2 182 
1-18.23 1-18.22" oa 
424.78 


re ne ae 


+ 387.05699923930000 = 











387.05699923930000 + 








1 


3 2 
3 oe 2 18.2 18.2 
(1-24(3- SETS 
z 


2 
243-18. 3 32.18. 82 

5(1-504(2481828 3 _ } 
1-18.2 1-18.2 8.2 


712.39 
387.05699923930000 + 
T 1-t? dt 


+ 387.05699923930000 = 














1 


3 2 
3.18.2" 2.18.2 18.2 
n(1- a | Sa 5 4 ae =) 
2 2 
3(1-504/ 742 82, 32.18. 3218 +3 “2 “| 
1-18.2 1-18.2 - 
1424. 78 


roo SIN(t 
Co me 


+ 387.05699923930000 = 








387.05699923930000 + 


And: 


W((a 1 - 24 (3 18.243)/C1 - 18.243) + (2 18.242)/(1 - 18.242) + 18.2/(1 - 18.2)))) 
1/3 C1. - 504 ((243 18.243)/(1 - 18.243) + (32 18.242)/(1 - 18.242) + 18.2/C1 - 
18.2)))))))-387.0569992393 


Input interpretation 
(x(1 — 24 (3182 18,2? 4 2218.27 18.2" | jee: re 1 7 


3 2 3 2 
1-18.2 wa 18.2 1-18.2 (- 3 (1-504 242 18.2 22 18.2: , 182 ) 
1-18.2 1-18.24 1-18.2 





387.0569992393 
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Result 
519.986... 


S1D OBO sic 


Alternative representations 


1 


3 2 
3.18.23 2.18.22 18.2 
x(1 -24(2-1825 Ler ke 


3 2 
504 (243218.2° , 32-18.2° | _18.2_ 
3(1- | * 1-18.22 =r 
1-18.23 1-18.22 *7-18.2 


— 387.05699923930000 = 





~387.05699923930000 + —————__—___— 
180°(1- 24(-15: st 4218.2" —— 43 _—s 





2 3 
504 (— 18:2 , 3218.2 , 243.18.2 
3(1- (- ° ) 

17.2* 48.22 * 1-18.23 





1 


3 2 
3.18.23 2.18.22 18.2 
n(1- re Pr 2 *1-18.2 


3 2 
504 ( 243218.23 , 32.18.27 | _18.2_ 
3[1- *1-18.2 ) 
1-18.23 ” 1-18.22 “1-18.2 


— 387.05699923930000 = 














—387.05699923930000 + — i (logit (1-24(~282,.2:1822 , 2:18.28 )y 
i(logi- »(1- 24(- 1? + 3 
18.2 32 18.22 | 243-18.23 
3(1-504(- 17.2" 14.22 * 1-18.23 ) 
1 
5 - — 387.05699923930000 = 
(1 ~24 (221825 iB 4 2218.2* | 18.2 _ ) 
2 *1-18.2 


3 (1-504 243 - 3218.27 | 18.2 825) 
1-18.23 * 1-18.22 “1-182 


—387.05699923930000 + 






2 3\ 
cos va »(1- 24(-1* a 4218.2" — 3 rr 


3(1- 504 - 18.2 32 aaa 243 18.23 ) 
17.2" 138.22 * 1-18.23 
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Series representations 


1 
3 2 
3 eC; , 2 18.2" 18.2 
n(1- a] ET a1 =TTI) 


= 2 
3(1-s04(242 18.2 , 3218.2" 18.2“  _18.2_ = TEH| 


1-18.23 ° 1-18.22 °1-182 
712.39 


— 387.05699923930000 = 





—387.05699923930000 + 





=0 142k 





1 
3 18.2 2 182, 18.2 
2 *1-18.2 
= 2 
31-504 {*43 18.2 (32.18.22 18.2° 18.2 ET EH| 


1-18.23 1-18.22 °1-18.2 
1424.78 


1+ Dia fy 
k 


— 387.05699923930000 = 











(1-24 





—387.05699923930000 + 





1 


3 2 
3.18.23 2.18.2? 18.2 
r(1 -24(2-182- 3° 2 *1-18.2 52) 


3 2 
3(1-so4(242 18.2 , 3218.2" 18.2“  _18.2_ PSH | 


1-18.23 ° 1-18.22 °1-182 
2849.56 


co 2~* (-6450k) 
ae py 
k 


— 387.05699923930000 = 





—387.05699923930000 + 


Integral representations 


1 
3.18.23 , 218. 22 18.2 
n(1- 24| 3° 2 *}- rH | 
3 2 
3(1-s04(242 18.2 32.18.22 18.2* 18.2 | 


1-18.23 1-18.22 °1-18.2 
1424.78 


Uae dt 


— 387.05699923930000 = 











—387.05699923930000 + 
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1 
— 387.05699923930000 = 


3 1.2" 42 2is2 , 182, 18.2 ) 
2 *1-18.2 





n(1- 24(3- 


= 2 
504 (24318.23 , 32.18.22 18.2 
1-18.23 1-18.22 °1-18.2 
712.39 














~387.05699923930000 + 
Se 1-t? dt 
1 
5 : — 387.05699923930000 = 
n(1- 24(2- a 218.2" 18.2 4 28.2_ _18.2 } 
2 1-18.2 








2 
og ( 243-28.23 | 3218.2? | 18.2 
1-18.23" 1-18.22 °1-18.2 
1424.78 


—387.05699923930000 + 
fg Sint) op 
t 


- 18.242) + 18.2/(1 - 18.2)))) 


3((1(((a (1-24 ((3. 18.2431 - 18.243) +(2 18.242(1 
1/3 (1 - 504 (243 18.243)/(1 - 18.243) + (32 18.242)/(1 - 18.242) + 18.2/(1 - 


18.2)))))))-387.0569992))+1342 


Input interpretation 


1 











3 3 92 
(x (1-24 318.27 _18.2, 1 
1- 1323 . at 1-18.2 24318.23 | 32.18.22 | 
3 (1-504 1-18.23 1-18.22 *1- =TEy) 
387.0569992| + 137 
Result 
1728.96... 
1728.96.... 


40 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternative representations 


1 


3 2 
3.18.23 2.18.22 18.2 
n|1-24 118.23 103822 + i82}) 
3 2 
243.18.23 32.18.22 18.2 
3(1-504/ 432x182" , 18.2 ) 
1-18.22 1-18.22. 1-18.2 


— 387.057 | + 137 





1 


13° + 3] 387.057 + 
x ha 


1g0°(1-24(-35 


18.2 32.18. 22 243 = 


3(1- 504 ( ) 
17.2* 4822 * 1-18.23 





1 2 

7 ee wee oe 
x(1- 24( 3-182 18.23 2.18.2? 18.2 

3° 2 *1-18.2 

243.18.23 32.18.22 ae 18.2 _ ;i22,)) 
1-18.23 1-18.22 "1-182 








3(1-504/ 


1 


13° + 3] -387.057 + - 18.2 2.18.27 3.18.23 
Gtzaeerecaserecd)) 


i{logi—1) (1-24 


3(1- 504 - 18.2 | 32.18.22 18.22 ,243:18.23 18.23 243182") 
17.2" 148.22 * 1-18.23 
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1 2 
3 =r = eae a - 387.057 |+ 13° = 
x (1-24 3 a2" 218.2? | 18.2_ 
2 *1-18.2 

243.18. 2 32.18.22 18.2 
3(1-504 243-18.2" | 32-18.2"° , _18.2_ ) 
1-18.23 1-18.22 1-18.2 











1 


18.2 2 18.22 , 318.23 18.23 
ly. p(1- 24(-15 + ; 


52 3 
504 (18:2, 3218.22 , 243.18.2 
— (- * a2) 
17.2* 118.22 * 1-18.23 


13° + 3| - 387.057 + 








Series representations 








1 ‘ 2137.17 
3] ——__,._., _— - 387.057 | + 13° = - 992.171 + ———_ 
n(1-24( 2-182, 18.2" 4218.2" 18.2 co (-1) 
= =0 142k 








2 
243.18.23 32.18.22 18.2_ 

3(1-S04 yee tees |) 
1-18.23" 1-18.22 *1-18.2 





1 2 
— 387.057|+ 13° = 








243.18. sll 32.18. oer 18.2 ia2-) 


1-18.23 - 1-18.22 '1-18.2) 
34 


-1+ a 
k 
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1 
8) se ec 057 | + 13" = 
x(1- 2a(2 18.23 2.18.2? | 18.2_ 
a 2 *1-18.2 
3 2 

243.18.23 32.18.22 18.2, 
3(1-504/ 4 22x18.2— 7825)) 
1-18.23 ae *7-18.2 

















—992.171 + 


bye —— 
-0 (6) 
k 


Integral representations 


1 : 4274.34 
—  - 387. +13" = -992.171 + ———_ 
387.057] + 13 992.171 
e 24(3 18.23 2.18.22 18.2 ) | steer a 
ag 23" ag 2? 71-182) 141? 





3 2 
504 { 243218.23 , 32.18.27 | _18.2_ 
3(1- | *1-18.2 ) 

1-18.23 1-18.22 "1-18.2 





1 
Sl cc acca, Ge ee 13” = 
x(1- 24 (21825 18.2 2218.27 | 18.2 




















243 3 , 3218.27 18.27 | 18.2 
3 (1-504 1-18.23 1- ae. *1- z)) 
-—992.171 + 
RV 1-¢t* dt 
1 2 4274.34 
3 | or = 387.057 | + 13° = - 992.171 + eae 
r{t-z4(2:1023, 24822 102; pata 





3 2 
243.18.23 32.18.22 18.2 

3(1-504 (243 182° , 3218.2 | 182, )) 
1-18.23 1-18.22 1-18.2 


We have also: 
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1/Pi*((1/((((t (1 - 24 (3: 18.243)/(L - 18.243) + (2 18.242)/(1 - 18.242) + 18.2/(1 - 
18.2)))) 1/3 (1 - 504 ((243 18.243)/(1 - 18.243) + (32 18.242)/(1-18.242)+18.2/(1 - 
18.2)))))))-387.05699))-47 


Input interpretation 


1 1 


a 2 
| (x (1-24 (S482 4 2182" , 182 ))) ; —______1_ 
1-18.2 1-18.2* 1-182 243x18.2" 32x18.2 18.2 
3| 1-504 ++ + : 
1-18.2 1-18.2 1-18.2 





387.05699 | — 47 


Result 
118.5166051507417160192683085541276103294033465096744035 1193770486 


118.51660515.... result very near to the value of the following soliton mass: 


From: 


The total energy or the soliton mass for a single soliton becomes. 


= 3 a A 12 2 *) _ 2Av a (42 22 
E [e20(@) [ «(Fe v~) Tim Jn do ( v*) 


_ 2d ( =) _ 2V2m3 
J/2m 3A 





(2*sqrt2* 125 .3543)/(3* 125.3542) 
Input interpretation 


2¥2 x 125.35" 
3 125.352 


Result 
118.18111336231164291152778771979043609913891305233362731513120343 


TVS TST TS 36.423 
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Alternative representations 


: — 387.057 
94 (3218 3x18.2° 4218.22 | 18.2 


1-18.22 1-18.2 






mil 













5 2 
31-504 (48 aa 32.18. a ;82.)) 
1-18.23 1-18.2 
-47= 
m 1 
=ApE aT 18.2 , 218.22 3.18.23 
190° [1-24 |- 5 


17.2 118.22 1-18.23 
180° 


2 3 
3[1-sos/ 18.2 32.18.27 243.18.2 } 
-47 + 





——— ~ 387.057 
ng (3:98.23 2.18.2? | 18.2 


rr bg 2 1-18.2 






mil 














3 2 
s[r-sos (28 18.2 422 18.2 + “2 “2. 


1-18.22 1-18.22 8.2 


T 
— 387.057 + ! - ~ 
18.2, 218.2“ 4318.2" 18.20 
17.2" 7 aaa 


-~47 = 





2 2 
3 (1-504 (-753 +22 182° 18.2 , 243 18.2 245.182" 


17.2") 4822 1-18.23 





















-47 + 
cos~!(—1) 
3.18.23 rf 18.22 18.2 oe 
m|1-24 a. Tht - od 1-182 
243.18.23 32.18.22 18.2 
3 [1-504 Garecan 1-18.22 1-182 ) -47= 
T 
—387.057 + — 





18.2 , 218.2? 3.18.23 18.2° 
Wa so 


18.2 32.18. 22 243.18. — } 
172" 48.22 1-18.23 


i log(—1) 


i }log(-1)} 1-24 |- 


3 [- 504 | - 


-47+- 
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Integral representations 


3.18.23 : 18.22 18.2 — 387.057 
m4 a2? 1-18.27 1-182 
243.18.23 32.18.27 18.2 } 

1-18.27 1-18.22 1-182 











3 [1-so4| a 


47 (-2.34527 + i =a dt} (6.4629 + [5 dt) 


(fr at) 





ee — 387.057 
_24 3.18.2 42 18.2 + 18.2 
3 7 2 1-18.2 






nmjl 

























tania aE 
-47= 
n 
= sine) sinit) 
oma 
3 ; 2 — 387.057 
(RBS ES 
3 [2-so4 (22: 2 Hee +12. ] o. 


T 
47 (-1.17263 + Gvi-¢? at) (3.23145 + fivi-¢? at) 


; (gvi-# a} 


From: 
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Pi42/(9) * ((((1-24*(x/(1-x) + (2x%2)/(1-x42) + (3x43)/(1-x43)))))) / 1- 
504*((145*x)/(1-x)+(245 *x42)/(1-x%2)+(345*x%3)/(1-x43))) 


Input 
x, 2x |, 3x3) 
2 (1-24(= 420+ ] 
9 a a le a ad 
iad hee Bae 
Result 
ae. oe, 2 
(1-24 (3%, a+ ~)) 
o> ee) a os 
9(1-504( aE) + 2 + *)) 
Plots (figures that can be related to the open strings) 
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Alternate forms 


mn (145 x4 + 169 x3 + 96x? + 23x -1)° 
9 (139105 x4 + 139609 x3 + 17136 x? + 503 x - 1) (x - 1) (x + 1)(x?2+x+1) 





9 (x — 1) (x + 1) (x? +x + 1) (x (x (x (139 105 x + 139609) + 17136) + 503) - 1) 


Expanded forms 





(576 x? )/(- 2S" 122472x" 16128 x" 504x”’ 244944x° . 
































+ +X + 
1-x2 1-x i-x 
32256x° ie, 122472 x° 3 16128x? 504x 
ae - ———_ - 2x" - ——__-- +1]+ 
1-x? 1-x 1-x° l-x7 1-2 
768 x? x° 
ae 
_ v2) (7 — 3) (_ 122472x° _ 16128x7 — 504x 
(1 x Ql x )( 1 1-2 lox Li 1) 
3456 n° x* 
1102248. — 145152x7 —4536x 
7 _ x3) (_ Llo2248x° _ 145152 _ 4536.x 
oe )( 1-x 1-7 1-x +9) 
(256 x? x) /(- SE 122472x’ 16128x° 504x° 244944x° 32.256 .x* 
n = == + + 
1-x2 1-x i-x 1-x2 
4 1008x° aesess 16 128 x? > 504x 
xX’ + a eo 27 = +1]+ 
1-x 1-x 1-x? 1=-x 
2304 x” x3 
. _ y2\(_ 10022487 — 145152x7  4536x 7 
(1-x)(1 x?)| ae 2 = +9) 
144 7” x3 
3 oe _ 1451527 _ 4536x : 
(1-x )(- 2 a +9) 
* o6ntxt 
2 Lgn248° _ 1451527 _ 4536x 
(1-x )(- = = +9) 
2 sar) /{ ee imarax? 16128x* 244944x* 504x* 32256x° 
- ——_ + ——__-- + ——_ - 
1-x i-x 1-x 1-x2 
122472x*  1008x” 16128x” 5 -504x 
——— . - ———_+x°- -2x+1|- 
i-x 1-x 1- x" 1-x 
16x’ x re 


122472x° — 16128x7 — 504x tana _ 161287 — 504x 
3(1-x)(- 1-7 1-2 1-x +1) 9(- 1-2 ts«idi=x +1) 
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256 1° x? - 
(1-x)(1-x?)(1- 504 (245° 4 2+) 
167° x3 - 
(1 - x3) (1-504 (482 4 320 4 
| (iF _ 
3(1- x?)(1- 504 (28 ar x x) n 
Pe : 
(- x)? (1- 504 (4B 4 2, 1) 


1-7 1- 
bere re 


3(1-x) (1-504 (485 + 2a 4 - ))" 9(1- 504 (4S at, 2)” 
576 n° x° . 
ie 8)? (1- 504 uae mr + 2}) 
768 x x° 7 
(1-x2)(1- x3) (1- 504 (2 ar +X) 
384 x” x 4 : 
(1-x)(1-x9)(1- 504 (2° 4 me +) 
256 n° x4 


(1 - x2)? (1 - 504 (ME + ur +) 


Real roots 


r= —(- 169+ ¥ 721 - V 1982 Vy 721 - 26308 | 





= r= —(- 169 + ¥ 721 + ¥ 1982 ¥ 721 - 26398 | 
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Complex roots 


169 ¥V721 1 
xX — 





= -— - — —- — iV 26398 + 1982 721 
580 580 580 
169 V721 1 





+ — iV 26398 + 1982 721 
580 580 580 


Properties as a real function 
Domain 


{xEeR:x+#-1 and x + —0.866244 and x + -—0.0897093 
and x # —0.049537 and x + 0.00186745 and x #1} 








Surjectivity 


surjective onto R 


R is the set of real numbers 
Series expansion at x=0 
n> 152n°x 2 2 4404732877 x° arg: cece 
eae 27432 n° x” + + 7862433 832 n° x" + O(x”) 


(Taylor series) 
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Series expansion at x=co 





4205 nr” , 22 767 656 1 oe 626 897 663 896 x7 
250389 2322024123x  107668388543305 x2 
424113 489 713398 048 x2 


1\4 
Traps yl (lM 
44931 633 564949326075 x° b 


(Laurent series) 


Derivative 
a(Ph-m(ise at ea) | _ 
4x| 9 (1-504 bx, 25 +E) 


-((8x ae pais + 96 x* + 23 x — 1)(275165 x"? + 2294289 x” + 


6345993 x* + 10121876 x + 8686888 x° + 3562272x° + 
637 112 x* + 54892.x° + 25575 x° + 1935 x + 19)) / 


(3(x + 1° (x7 + x + 1)? (139105 x* + 139609 x* + 17136 x” + 503 x - 1)? 
(1-x)’)) 


Indefinite integral 


ad ead ie =) oe ie 
9(1- 504 ( ,22ax*. 2433 28)“ 9 1545 901686 


I-x*)_2* 


5 Lu: 139 105 w* +696 029 w? +1 270593 w? +1 010022 w+296 352=0) (1 293 188 043 649 


w? log(x — w — 1) + 4047038 991 083 w* log(x — w— 1) + 
4237 353 100 347 w log(x — w= 1) + 


1483 176444 192 log(x - w— 1))/ 


(556420 w* + 2088087 u* + 2541 186 w + 1010022) - 
A fog(x? + x +1) + SBGED 4 8 Jog(x - 1) - 
re 27 821 343 
‘a log(x + 1) ~ 
-1(2x+1 
1893 owe 


(assuming a complex-valued logarithm) 
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Local maxima 





1 1-x _1- 
=0 at x ~ 0.037283 
meet (icson(Bxe fay) | 
n?(1-24( + 264 30)/ 
ma | is - ae ) | = -1.5224 at x = -0.91947 
9(1- 504 (2 eas le? + a 





= 0.16036 at x ~ —4.9319 
sien (ee 2, Se) | 








: i Z 4205 x 
z = =o 
Xtoo _. oe ve 
9(1- 504 (= = ) 


For x = 1.3 , we obtain: 


(x2 (1 - 24 (3 1.343)/C1 - 1.343) + (2 1.342)/1 - 1.342) + 1.3/1 - 1.3)))A2V/9 C1 - 
504 ((243 1.343)/(1 - 1.343) + (32 1.342)/C1 - 1.342) + 1.3/1 - 1.3)))) 


Input 


a?(1-24(is tase * iad) 


3 2 
2431.39 , 32137 
9(1-504 243.13" all 
1-1.37 in 132 2 13 


Result 
0.5177997196192156752502728467926090744308059393599723 108691885340 


0.517799719619 


Alternative representations 


me (1-24( Hiss + ise t pas) _ 809? (1-24(- 25 + Bis + ESs)) 


ison AOA RAE 1B) oft RA + AOA) 





m(1-24(i tae * us) 


9(1- 504 (28S + ne’ 7 a) . 
32.1.3? 4 243 1,3? ) 


9(1 ola - i: 1-132 1-133 








m(i-2a(et rt is) 6(-24(- 03+ Hise + hs) <2 
2 3 
9(1-s04(MB UF + RUE + E))  9(t-soe(- M+ RUE + 8S) 


Series representations 


m(1- = er = oe = 1- 7 = 0929425{ al 


o(1—soe(#84F » BIE, 12) leak 





eQ-m(ageeee ey fe 
o(tson ABP RAR 5 8)” & (4) 
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3 
(1-24(223 : © ok 

3 2 2° (-6+50k 
P(rae(p tag asl wast * as! * tas) = 0.0524641| —— 


o(nseo(Te a ast Maas) mm (%) 


Integral representations 








m(1- 24 (313. 42 Ls + is 


3 2 “co J 2 
ee er ern = 0.209856 | { : dt] 
“y133 "1 113? * 1-13 








a(1-24(EtS tat tna) 


9(1- 504 (MELE rey 1S + 1- el) 


~] 2 
= 0.839425 [| Vi-¢e at) 
0 





°(1-24(EtS tug tina) 


3 2 
9(1- 504 (431 13 + 32 13 + 13 
1-13 1-13 1-13 


> sin(t) 
= = 0.209856[ [= nO at) 


For x= 19: 


(m2 (1 - 24 (3 1943)/(1 - 1943) + (2 1942)/(1 - 1942) + 19/1 - 19)))42)/(9 C1 - 504 
((243 1943)/(1 - 1943) + (32 1942)/(1 - 1942) + 19/1 - 19)))) 


Input 


a?(1-24( st Toe? ied) 


9(1-s0e(7hie + ast * is) 
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Result 


8651418 169 x 
505 144523745 


Decimal approximation 


0.1690329615045579425724977994538894566787083057035735066934796393 


O.1690S29613 cis 


Property 


8651418 169 x 


is a transcendental number 
505 144523 745 


Alternative representations 











(i-24(E + AE « BYP son? (1-24(- B+ BE « B22)P 
i =Soe( EM) oft sone RI + ABI) 
(1-24 (215 + B+ ep 
9(1-s04 (MSIF 5 RUE, 12) 
(-ilog(-1))? (1 - 24 (- 2 ear =i aire) is \y 

9(1-504(— 12 + SIF 4 uote) 
m(1-24(H +O + Sy  6(t-24(- + HS + BSP cm 
9(1- 504 (42 IF 4 BIE 4 32) 9(1-so4(- + BIE « 28.28%) 
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Series representations 











3.199 , ze a 1 
m(1-24(3 + Hs =a 17302836 338 Sy > 
243.197 4 sl? alee 168 381507915 
9(1- mrt 1-197 j- is? * io a2) 
sia 3.19% | 2.197 | »: -n* 
(1- Sil io ig * {- ig? * i. ae abide. k2 
24319* | 32x19" | 168381507915 
9(1- 504 (NS 1-197 1g? * 1 22) 
3.193 _ 2s ais 
m(1- 24 (3 19? * 1-19? * 1- eri _ 69211345 352 Fito 5 2k)? 
243.197 | 32.19? | 505 144523745 
9(1- 504 (aN 1-197 lis is? * ie 2) 


Integral representations 








2 

Sar , 2d" | <i 7 198422690706 [ 11-2 at) 
m(1- at in is? * 1- ig? * aa) f 

243.197 | 32.197 505 144523745 
9(1- a 1-19" - 1-197 Lae 2) 

3.193 4 2e 197 col 4,\2 
n?(1- 24 (S08, 4 Se =e _ 34605672676 ( f dt) 

243.197 4 s2xl* 197 505 144523 745 
9(1- 504 (NS 1-197 1-197 ee 2) 

3.19% | 2192 | 19 \\2 34605672 676( 1 at) 
m(1- 24 (225 + 1-197 rey, LS 

243.19? 4 s2xls* a 505 144523 745 
9(1- sad 1-197 1- is? * i. a2) 
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(((2 (1 - 24 (3 1.343)/C1 - 1.343) + (2 1.342)/(1 - 1.342) + 1.3/1 - 1.3)))2)/9 C1 - 
504 ((243 1.343)/(1 - 1.343) + (32 1.342)/C1 - 1.342) + 1.3/1 - 
1.3))))))+0. 1690329615 


Input interpretation 


3 2 
ol all EE ae 


3 2 
9(1 ~ 504 243 is + 32 At + 1.3 
1-13 1-13 1-13 


+ 0.1690329615 


Result 
0.686833... 


0.686833... 


Alternative representations 


m(1-a4(Tis tag taal) 


3 2 
9(1- 504 (248-15 us , 3d , 13 
1 nae 1-1,37 . 7 


sian Ba a 


+ 0.169033 = 


0.169033 + 





a (1-24(EtS tu * na) 


2431.32 . 321.37 13 
9(1- 504 (28 er aed 
(-ilog(- 1)? (1-24(- 18 
0.169033 + 


+ 0.169033 = 


, ae + 21s)? 
03 * a * a3 


9(1- 504 _13 , 3213? , 243 apeadl 
03” 1-132 1-133 
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a? (1-24( Eis + Pa * as) 


243-137 , 32.137 , 13 

9(1-s04 1-1.3 * 1-1,37 * $8 
13, 2x13 3.13 

0.169033 + 6(1-26(-05 +e * rags) 2 


9(1-s04(-18 4 3213? , 243 aepeal 
03° 1-132 * 1-133 


+ 0.169033 = 


Series representations 


a?(i-24(ts Pa? * asl) 














5 = + 0.169033 = 
9(1- 504 (248.12 1s, dus, 13 
1-137 1-132 1-13 
oo (-1)$* 
0.169033 + 0.839425 p> 
fog 1 +2k 
3.13 , 2 is. 
m(i- 24( 133 1-13? 1 nari + 0.169033 = 
243-13? . 32.137 . 13 ; a 
9(1-504 1-137 bs 1-1.37 r Ti) 
oo k 
0.169033 + 0.209856 -1+)) : 
al | k 
3x13" _ BL is 
m(1- wil a 13 Le 137 * i aay + 0.169033 = 


3 2 
9(1- 54 | 13 + 32 13 rs 13 
1-13 1-13 1-13 


©. 2* (-6+ 50k) 
0.169033 + 0.0524641 2, ee 
ey 
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Integral representations 


(1 ~ 24 (13. 2x13" | + 13) 


n13? 1-137 + 0.169033 = 
9(1-504 243-137 | 32.13? | 13 ; 
1-1.3? 1-137 1-13 
*oo 


1 2 
0.169033 + 0.209856 { d t} 
0 1+¢t? 








r (1-24 (345 4 2x13" | 13)? 
1-1,3° 1-137" a5 + 0.169033 = 
243-132 | 32.1.3? 13 . 

9(1- 504 1-13? * 1-13? * 1-13 


ao | 2 
0.169033 + 0.839425 { V1-¢* at) 
0 





3.13? _ 2s Ls 
m(1- = 1-133" 1-1,37 + is + 0.169033 = 
243-13? , 32.1.3? 13 . 
9(1- 504 (Ne 1-1.3° ‘ 1-1,37 * }-13 ) 
ro Sin(t) 
0.169033 + 0.209856 a at] 
0 





From the two results, we obtain also: 

Pi*(((((m2 (1 - 24 (3 1.343)/C1 - 1.343) + (2 1.342)/(1 - 1.342) + 1.3/1 - 1.3)))42)/9 
(1 - 504 ((243 1.343)/C1 - 1.343) + (32 1.342)/C1 - 1.342) + 1.3/1 - 
1.3))))))+0.1690329))-0.5 177997 


Input interpretation 


3 2 2 
eT at as) 

Sse eee) + 0.1690329 | — 0.5177997 
9(1- 504 (4S 4 32 ~ 13 
1.3 1-13 1-13 
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Result 
1.6399486120415608579956892187426279755749246560839638972865289085 


2 
1.639948612....~ ((2) = = = 1.644934... (trace of the instanton shape) 


Alternative representations 


r(1- 94 (341.32 13° 4 2x3 L3* 13)? 
i 133” i 132 * x 13 
+ 0.169033 | — 0.5178 = 








J 9 (1-504 ( 243-13" 13? | 32.137 1s 
9( erry 1-1,3° * a3? 1-132 * 1- mal 2 3 
- 4 2? , 213 
(180 °) (1- 24(- 05 113? * 1. =) 
—0.5178 + 180°} 0.169033 + 32.132  243.1.32 
9(1-504(- 52 ‘ais? * 13? ) 
(1- 94 (3132 133 4 BL 1,32 -L3_))" 
om (t-24( 33 tas? * as)) = 
» 5 : + 0.169033 | — 0.5178 = —0.5178 — 
9(1- 504 (248.5 13” , 32413 13 
1-1,3° 1-132 1-13 2 3 
(-élog(-1))? (1 - 24(-28 (-ilog(-)?(1-24(-05 + at al) ae) 
i | log(— 1) | 0.169033. & , as? -- 243.132 
9(1- 504(- 55 Fs? * 1.133 ) 
3 2 
(1-24 (34182 4 213 
3 2 
. m(i-2 (s+ Bet is) + 0.169033 | — 0.5178 = 


9(1- 504 (28 L3* , 3s" , 13 
1-137 1-137 1-13 


cos”! (— 1? (1- 24(- 18 cos '(-1)?(1-24(- 18 + BUS; 4 BAS)? ss)) a te | 


4 ax? 1.32 4 243:1.3° Ls) 
ar as er 


~0.5178 + cos !(—1)| 0.169033 + 
9(1- 504 (- 18 
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Series representations 


r?(1- 94 (3132 5 2x13" + i)P 


3 2 
n AA het Fag? Fas) + 0.169033 | — 0.5178 = 


3 2 
9(1- at ne 13 ri 32 AS + 1.3 )) 
1-13 1-13 1-13 


o (-2)' 2 (-i) » 
oasora|-aaso7 + oso V Soa ecrd| 


—j 1+2k 





a?(1 248s Pag * aaa) 


3 2 
9(1- ca) haa a" 13 
1-13 ox 1-13 


+ 0.169033 | — 0.5178 = 3.3577 











= Sp (Scot? 
peusacuae > | v7 *|y ri 
+ + 





x? (1- 24 (S15. 5 ws + 1)? 


3 2 
n ee aera + 0.169033 | - 0.5178 = 


9(1-504 24313 , 32x13" | 13 
1-13? * 1-132" aa) 


oo 


oo k oo ok 
0.419713 | — 1.82769 + A 


1.66285 — 1.17231 ar 


22) TER) 











) 





Integral representations 


3 2 2 
n? (1- 24 3 ait, 2 as + 13 }) 
1-13 1-13 1-13 


2 PENT ETE 
243-137 | 32.137 
9(1- 504 (231 ae a el) 
1-13 1-13 a 13 


0.419713 (-0.827688 + | i at] 
0 1+¢t2 


o ] o ] 2 
(1. 49054 + 0.827688 ar+({ at] 
0 1+¢t? 0 14+¢t? 


+ 0.169033 | — 0.5178 = 
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1-13" _1-1.37 
9(1- 504 (248 is. ads. 13 
1-137 1-137 1-13 


(1 - 94 (218 XL + 2) 





saxon - 0.5178 = 





‘co Sin(t) 
0.419713 [-0.827688 + J at] 
0 


in(t) *co Sin(t) 2 
(1 49054 + 0.827688 at + | : at] 
0 








°(1-24(EtSs + ag tna) 


3 2 
9(1 = 504 (24 1a + 32 it + 1.3 
1-13 1-13 1-13 





+ ota - 0.5178 = 


1 
3.3577(- o.413644 + [ Vi1- at] 


[0.272634 + 0413844 [ Vi-8 at+([ vi-2 at} } 


And again: 


(Pi*(((((w2 (1 - 24 (3: 1.343)/(1 - 1.343) + (2 1.3%2)/(1 - 1.342) + 1.3/0 - 
1.3)))2)/(9 (1 - 504 (243 1.343)/(1 - 1.343) + (32 1.342)/(1-1.342)+1.3/(1- 
1.3))))))}+0.1690329))-0.5177997)415+55+5 


Input interpretation 


3 2 2 
n? (1-24 (223; 3 42 AS + 1.3 }) 


3 2 
9(1- so4[ == =" + 32 1S + 13 
1-13 1-13 1-13 


15 
n + oon - esi +5545 








Result 
1728.99... 


Ws Fe ee 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy-Ramanujan 
number 1729 (taxicab number) 
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Alternative representations 


(1 - 24 (3132 , ais + 12)? 15 


1-13" 1-13" + 0.169033]—0.5178| +554+5= 
oe. = .1690 — 0.517 +55+5= 
9(1- a + ‘ + : 


11s 1-137 1-13 , ; P 
(180°)? (1-24 (- 334 2 ae + 3 as \ 
60 + | —0.5178 + 180°] 0.169033 + ————_ "> —_ sis 


9(1-s04(-134 32.1.3? | 243 LE 
03” 1-132 * 1-133 








(1 - 24 (3132 , ws + 2)? 15 


1-13" 1-13" + 0.169033|- 0.5178] +554+5= 
eer. - .1690: — 0.517 +554+5= 
9(1- 54 (= + . a 7 


1-1,3° 1-132 1-13 


60 + | —0.5178 + cos /(— 1) 





cos-}(- 1)? (1- 24(-13 , est 13? | dL? xs)? )\! 
we cd , a wa a : 2) . 
9(1- 504 (- 75 1-137 i. TE. 
3 2 15 
of ead VF eer ae is) 


+ 0.169033 }-0.5178} +55+5= 


3 2 
9(1- 504 (3 13 + 32 aay oe) 
1-13 1-1.3 7 13 


2 =) 
6(1-24(-03+ tae tra) 62) 

60 + | -0.5178 + | 0.169033 + ———— +" 1 1s ae | ae 13") 
9(1- s04(- 12 tia a 


Integral representations 


(1 - 94 (34132 1,3? 4 zs? is 13)? 15 
i 133 1-132 * 7 13 
x + 0.169033 1- 0.5178) +5545 


243-13? | 32.1.3? 13 
1-504 (4S 4 Ss | 13 
9( mt 1-1.3? 1-132 1-13 : a 
oo 
at] 
(/, 14+t? 





60 + (~ 
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(a(t his tis) 


3 2 
9(1- 504 2431.3 32.1.3 13 


15 
saxon - os +554+5= 
1-1.3? 1-137 »=-1-13 











“oo Sin(t) 15 
60 + (- 0.5178 + 0.338066 | * AO at+oaroris( { , at) | 
0 





= 133 1-1,37 


3 2 
9(1- 504/*a=- A + 32 LS + 1.3 }) 
1-13 1-13 1-13 


*] *] 3 15 
60 + (-0.5178 + 0.676132 { Vi-# dt +3.3577( | Vi-# at) 
0 0 


3 2 15 
n(1- 94 (242 4 2x1,3* + is 
— ——— +0.169033 |- 0.5178) +554+5= 








(1/27(((Pi*(((((*2(1-24((3: 1.3%3)/( 1-1.343)4(2 1.3%2)/(1-1.3%2)41.3/(1- 
1.3)))92)/(9(1-504 ((243 1.343)/(1 - 1.343)+(32. 1.342)/(1-1.342)+1.3/(- 
1.3))))))}+0.1690329))-0.5177997)415+55+5)))*2-4-® 


Input interpretation 


E 


3 2 
m(1- 24 (at tt za) 


9(1- 504 (28 us? Sods" , 13 


1-1.3° 1-1.3 a 
2 
55+ | pn ans 
Result 
4096.07... 


4096.07....~ 4096 = 647 


15 
saxon - esr + 











® is the golden ratio conjugate 
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PoP <x = bee? 0 tae a 


=~ 


Se View 


ce ae Cc, (~) ane fs 


Dee eee 





Poy 


> 


er lke 


un-a 7, a a 


SFY Gg | enn = Oe 


MS oe 


mi TV rd os; Re 
sre” +. ie B 


se I~ 240 FG at 
= ar, tte Bt SEY fn 





Fig. 2 
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From: 





Pi/(2sqrt3) * (1-24*(x/(1-x) + (2x%2)/(1-x%2) + (3x%3)/(1-x43))) / 
(1+240*((143*x)/(1-x)+(243*x42)/(1-x%2)+(343*x43)/(1-x43))) 


Input 


x. 27 3x 
7 _ rae 5+ + 5 
2V3 Pr. 7fr Fr 
V3 14240 a+ 





Result 


x(1~24(25 +25 + 4) 
248 (40(%S + B+) +3) 


x 


Plots (figure that can be related to an open string) 


(x from -6.7 to 0.4) 
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Vv 





20 -15 -10-0.6135 5 10 
0.0140 


(x from -20.9 to 14.6) 





Alternate forms 


nV3 (145x4 + 169x3 + 96x? + 23x - 1) 
6 (8639 x* + 8879 x3 + 2400 x? + 241 x + 1) 





m—mx (x(x (145 x + 169) + 96) + 23) 
2 V3 (x (x (x (8639 x + 8879) + 2400) + 241) + 1) 


(for x + 





m(145x* + 169 x? + 96x? + 23x - 1) 
2 V3 (8639 x* + 8879 x° + 2400 x? + 241 x + 1) 


Expanded forms 


(for x + 


1) 





12 V3 2x" 8V3 1x7 

PP em(E Ea ee) OOS Bo) 
4V3 4x 

avo (om( RIS + BE + h)ea) VS (on( B+ BE + 2) +) 
12 V3 rx" 8V3 1x’ 
4V3 xx 

a9 (RE RE BE)” a3 (OE MRE BBE 
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-~145 2x7 - 1697x° -967x° -23nx4+0 
{ 
17278 V3 x7 +17758V3 x° +4800 V3 x7 +482 V3 x+2V3 


Real roots 


1 
x= = (-169+ 72 - 1982. W721 ~ 26398 | 


+ 





1 | 
x= =, [-169+ 721 + V 1982 V 721 - 26398 | 


Complex roots 


169 721 1 | 
= —-— - — - — IV 26398 + 1982 721 
580 580 580 





169 V721 1 | 
=-—- + — iV 26398 + 1982 721 
580 580 580 





Properties as a real function 
Domain 


{xeR:x#-1 and x + —0.678606 and x + —0.0043334 and x #1} 
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Surjectivity 
surjective onto R 


R is the set of real numbers 
Series expansion at x=0 


—*_ _ 44 (V3 2)x+ 10188 V3 2x? - 
2Vv3 


2351216(V3 2) x? + 542581068 V3 2x* + O(x”) 


(Taylor series) 


Series expansion at x=co 


1452 = .28756(V3 2) 


. 17278 V3  -74632321x 
437730612(V3 m7) 2445960200816 V3 x o((? y) 
+ 


644748 621119x2 5569983337847041 x° 


(Laurent series) 


Derivative 


a n(1-24(— 4 = az + 323) 
dx aes wa 7 +22) 
4V¥3 1(7189x° + 4011235 shee) Aniuaunet aaa A 
(8639 x4 + 8879 x3 + 2400 x? + 241 x +1) 
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Indefinite integral 


if x(1 ~24( #428543 : aed || 
its ax 220 a2) 


——+ 
I-x*} 273 





2 ae a (24 Df: 8639 wt +8879 w? +2400 uw? +241 w+1=0) 
7189. log(x-w)+20056 w” log’ x-w) +6823 w log(x-w)-366 log(x—w) 


34556 w? +26637 w? +4800 w+241 
145 x} + constant 
(assuming a complex-valued logarithm) 


log(x) is the natural logarithm 


Local maxima 





1-24(+ 425436 
m( = ig ae . += ) \ = ~0.014968 at x ~ —4.4407 
(2 V3) (1+240(22 +25) 
1-24(2 425425 
| (s+ 1? * \ = 0.28318 at x ~ —0.059496 
(2 V3) (1+240(5 += 5) 


Local minima 
n(1-24(5 + 247+ 25) 


in ee et = -—0.37550 at x = —0.15466 
(2V3)(1+240(2 n oe ere) 





n(1- 24( +254 3=,)) 


miiyiean 8 Fay} ~ —0.038516 at x ~ 0.12402 
2¥3)(1+240(+- +e5+ #5) 
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Limit 


n(1-24(= + 


lim 


++ 28) 


= V8 (1240 + SE WY) 


for x = 0.4 , we obtain: 


1457 


17278 V3 


= —0.0152217 


(x (1 - 24 (3 0.443)/C1 - 0.443) + (2 0.442)/(1 - 0.442) + 0.4/1 - 0.4))))/(2 sqrt(3) 
(240 ((27 0.443)/(1 - 0.443) + (8 0.442)/C1 - 0.442) + 0.4/1 - 0.4)) + 1)) 


Input 


3 04? | 
1-043 * 


3 
2V3 (240 es 
1- 04 * 





n(1-24 


Result 





1 28 ae Saal) 

2 
+8 sO. + 4 )+ 1) 
1-0.4 1- a 


—0.02718099125448723648922582742101223732247427919346692288 1227100 


-0.02718099125.... 


Series representations 











3 0.4% | 
n(1-24 104 * 1 7 = aan 0.0149857 x 
27.0.4? 4 80.47 0.4? 1 
2V3 (240 1-042 * 1-042 * 1- cat? 1) “YZ 2*(2) 
3.0.43 4 220.4? 04? | 
r(1-24( roa * 1-04 * 10a) ___0.0149857 x 
27-047 , 8.04? | 04 ~ (-2)k(-2 
2V3 (240 10.42 * 1-04? * 1-04 +1) Le eee ar 2h 
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3.0.43 4 20.42 0.4? | 
n(1-24(705 04 * 104271 ah 0.02997132 Vr 
iz 27..0.47 8 8.0.47 | eo =—sr(_1_ 
7 3 (240 1-043 * 104 +2 )e1) ju0 RS 5a 3457 r 2 s) Ts) 


From which: 


-1/((a (1 - 24 ((3 0.443)/C1 - 0.443) + (2 0.442)/(1 - 0.442) + 0.4/1 - 0.4))))/(2 sqrt(3) 
(240 ((27 0.44%3)/(1 - 0.443) + (8 0.442)/(1 - 0.442) + 0.4/1 - 0.4)) + 1))) 


Input 


1 
3 2 
300.4" | 200.4° 
m (1-24 ee oa ‘i44) 


3 2 
2v3 (240(22 0.43 8.0.42 4h 
1-0.43 1-90.42 +o 





Result 
36.7904168997 11584243042778678728065 158987337828987829300715955127 


36.7904168997.... 


Series representations 


1 
66.7304 V2 Ye)2* [2 
1 
x(1- 24 3.0.4" 42 204", 24-)) 0 
2Vv3 fom (ta uaa +itoa 4) 
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1 66.7304 V2 = (-3)*(-3), 
: = k! 
x(1- 24 (2:04 0.4" BOs, ia) 


2v3 (240 (2204- — 80.4? | oto) 


10.43 1-90.42 +inod 


T 





~ - 1 
; 33.3652 D9 Res,__1,;2 *T(-5 -s)T() 
r(1- 24( 2047, 204, 4) ava 


2v3 (240 22-04° 0.43 80.42 | oA 


0.43 10.42 +inod 





And for x = 14.6: 


(x (1 - 24 (3 14.6%3)/(1 - 14.693) + (2 14.642)/(1 - 14.62) + 14.6/(1 - 14.6))))(2 
sqrt(3) (240 ((27 14.6%3)/(1 - 14.643) + (8 14.6%2)/(1 - 14.642) + 14.6/(1 - 14.6)) + 
1)) 


Input 











3414.62 4 2x14. ey, 14.6 
x 1 -24( )) 
1-146 * 1-146 * 1-146 


3 2 
2V3 3 (240(24 Mey 8 ax14.6- + _14.6_ + 1) 
1-14.6 1-14.6 1-14.6 


Result 
~0.01538191314790262580352227117703808263882304645455 1979269838585 


-0.0153819131479.... 
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Series representations 











3.14.63 42 14.6 14.6 
n(1-24( }) 
( 1-146 * 1-1467 * 1-146 


27.14.62 +8 14.67 14.6 1 
2V3 (240 1-146? * 1-146 * 1-146)" 1) v2 2 | 2| 


0.00848049 x 











3.14.67 4 214.6? 14.67 14.6 
n(1-24(05 146 * 1-146 * 1- rr) 0.00848049 x 





1- 46 * i 1462 * 1-14.6 


2 V3 (240 27.14.6° +8 8.14.67 | 14.6 +1) aye (-2}*(-2), 
=0 k! 











3.14.63 42 14.67 | 14.6 
n(1-24 1-146 * 1-146 * 1- ia8)) 0.016961 2 Vir 


27..14.6° 8 8.14.67 | 14.6 - © Res 257 ~s)I(s 
2V3 (240(7 46 * i 46 ie ard i) J=0 s=- 3+) (3 ) ¥) 





From which: 

-1/((a (1 - 24 ((3 14.643)/C1 - 14.643) + (2 14.642)/(1 - 14.642) + 14.6/(1 - 14.6))))/(2 
sqrt(3) (240 ((27 14.643)/C1 - 14.643) + (8 14.64%2)/(1 - 14.642) + 14.6/(1 - 14.6)) + 
1)))) 


Input 


1 


3 2 
= 4 2214.6" 14.6 
x (1-24 tea aaa? *T-i88 )) 


3 2 
ova 3 (240 (22 146°, 8 B46" 14.6, }.1 
1-14.6° 1-14.64 1-14.6 


Result 
65.01141895579830865 15018104755676027574465425 13572718904198025638 


65.0114189557983.... 
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Series representations 














i 
117.918 V2 y=, 2 | 2 
. _ 
x(1- 24( 214.6 3146, 2 Bike, Lhe ) T 
3 2 
2V3 3 (240(22 7 i erg rae} 
eee me as 2k 
1 7.918 ¥ 2 Y.45 ——— 
x(1- 24( 214.6 3 1Ae 2 zee lie ) n 
205 (a(S AEH 
x - 1 
1 58.9588 Y= Res, 1,;2 *T(-5 -s)T(s) 
x(1- 24(2 l4e, 2 21Le | 148. ) ava 








3 2 

2V3 (240 ( 2214.69 , 814.67 , 14.6 

= | | 4. 1) 
1-14.62 "1-14.62 1-146 


From the two previous results, after some calculations, we obtain: 


48/((65.01141895+1/((x (1-24((3 0.4%3)/(1-0.4%3)+(2 0.4%2)/(1-0.4%2)+0.4/(1 - 
0.4))))/(2 sqrt(3)(240((27 0.4%3)/(1-0.443)+(8 0.4%2)/(1-0.4%2)+0.4/(1- 
0.4))+1)))4+3((V(10-2V5) -2) ((V5-1)))) 


Input interpretation 





48 
és.01181095 + — asa at 





a 3 2 
270.43 8.0.47 | 0.4 
205 (240 222042 ray ) 
1-043 1-042 1-04 
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Result 
1.65100282427533272101255323442802088504728 13148697 103695969570484 


1.651002824275.... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Gso5 /G101 a = 1164.2696 i.e. 1.65578... 


Series representations 








48 = 
3{V 10-2V5 -2} 
65.0114 + pees eo + Va 
2V3 [2402 a7 ce 22s, aa) | 


[0 rosea 14+4V¥4 ye: W/I- 1.09229 x + 1.02644 ¥2 Sit | 2 | 


k=0 
© oo 1 
V4 i Had 2v5 »[2]-2vsy" 
k=0 
oo oo bE - 
1.02644 V2 V4 }° )' 2" | 2 | 2 } 
k,=0k2=0 ky }\ ko 
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3{V 10-25 -2} ~ 


; i V5 -1 


65.0114 + pes. 7 oa a4) 











4 
3 2 
270.43 8.0.47 | 0.4 
2v3 3 (240 (2204 Js] 
0.43 1-09.42 1-04 


[prmsar| sv SE a] a] 


-somaersoaseva ATED 2) (a) ery SED ais zk 


k=0 


oo kyl vey 
0.0461457 7 V 9- av5 w gota 


1.02644 V2 V4 > ye ae 
1:2: 


k, =0k2=0 





_ afioavs 3) 
V5 -1 


1 
3 2 
n(1-24(2245 2.0.4 +34) 


a” nal 14 
27.0.47 8.0.47 | 0.4 
203 [240 (220 1-042 1-0.42 +a} 7 
© (-1)* (-3), (5 - 20)* 29° 
arassaae|-a-vm 5, poe / 


65.0114 + 











« (-1* (- 3), (3 - Zo 26° 


— 1.09229 x + 1.02644 V zp i 
sis a 
© (1) (-1) (10-2 V5 - 2) z9* 
0.0461457 x V Zo yy 


oo (1 (-2),, (-3 | (3 — 2q)*! (5 - Zo)k2 zo) “a 


ap 2p ra 


k} =0k2=0 


for (not (zp eR and -« < Zp $ 0)) 
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And again: 


47/((65.01141895+1/((x (1-24((3 0.4%3)/(1-0.443)+(2 0.4%2)/(1-0.4%2)+0.4/(1 - 
0.4))))/(2 sqrt(3)(240((27 0.443)/(1-0.443)+(8 0.4%2)/(1-0.4%2)+0.4/(1- 
0.4))+1)))4+3((V(10-2V5) -2) ((V5-1)))) 


Input interpretation 
47 


65.01141895 + —— i me oe +3 10-25 -2 
3.0.43 2 0.42 
1 24 [20.4 


(2s [ OS “iat eis) 
27.0.4 0.4 

2V [240 (22-0-4° ,8-0 oof: i| 
10.49 1-0 1-0.4 








Result 
1.61660693210292995599145837537743711660879628747659 14035636871099 


1.6166069321.... result that is a good approximation to the value of the golden ratio 
1.618033988749... 


Series representations 











47 7 
: 3[V 10-2V5 -2| 10-25 -2| 
65.0114 + ~ yfr-2a(202 2087, 04 * Sat acnat ve 
{1-24 5+ “r#4) ss 
2v3 [240 z - 820.4? | + |+1] 


1-0.47 “104? ‘m9 


or2ass-{- +V4 ye 2 2 }/|-sore202 1.02644 V2 a ; | 
—— a 
V4 Yis*[2] + 00s614572V9-2V5 > [2 ]0-2vsy*- 
k=0 k=0 


oo oo ra 2k, 1 I 1 | 
1.02644V2 V4 )' }°2 [2 “J 


k} =0k2=0 





47 < 
3[V 10-25 -2) 7 
V5 -1 


1 


3 2 
3.0.49 2.0.42 0.4 
n(1-24(224 meee a ae “ad 


3 2 
2¥3 (240 (2204 0.4" 8.0.4 2, |- i] 
re *)0.42 *T04 


proerb eg 


ae 2) (- ze ay 


k=0 k=0 


0.04614577V 9-2V5 Fe SMA 


co oo (—1)*1+k2 9-ki-2k2 (-3),. (-1),. 


1.02644 V2 V4 }" »° 


65.0114 + + 








wil ae 











= ky! kp! 
47 
‘ 3[V10-2V5 -2} 10-25 5-2) 
65.0114 + rfr-ze( 228.202, 04 ) * V5-1 
2v3 [240 wast As. +28} | 





oo (—1)* (—4), (5 - 29) 25" 
[arazsse[-1+ ae OE / 


ner k! 
vo (1) (1) (3 - zo) 2g 
[sonarn soase va Se 
k! 
k=0 
vo (1) (1) (5 - zo)* 2g 
V ec eh a eS 
TV Zo 2, kt + 
kK ok 
oo (-1)K (- 5 (10-2V5 - 20) Zo 
0.0461457 x V zo a 1.02644 
k! 
saa pet (- ‘ey (eg (3 - 20)? (S - 20)*? 297? 
20 >» 2; ky !ko! 
k} =0k>=0 ee 
for (not (Zp ER and -w< Zp S$ O)) 
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And, after some calculations: 


16((65.01141895-1/((x (1-24((3 0.4%3)/(1-0.443)+(2 0.442)/(1-0.4%2)+0.4/(1 - 
0.4))))/(2 sqrt(3)(240((27 0.443)/(1-0.443)+(8 0.4%2)/(1-0.4%2)-+0.4/(1-0.4))+1)))+7))- 
13+((V(10-2V5) -2) ((V5-1)) 


Input interpretation 


16| 65.01141895 - —————_—— + 7-134 V10-2¥5 -2 


= ay | 2 
270.43 8.0.42 0.4 

2V3 (240/2 iat, © }.1) 
1-0.43 1-09.42 1-04 








Result 
1728.11... 


ees Pree 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy-Ramanujan 
number 1729 (taxicab number) 
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Series representations 


 p(1-24(2042, 2047, 06 )) 20.4? | 
n| 1-24 atiea) v5 -1 


3 2 
2v3 {240 27.0.4" , 204 0.4 











1 V10-2V5 - 
16} 65.0114 — + 7 = 134 — 


1-0.43 10.42 +a) 


k=0 


0.000877822 r V 9-25 >(2 2 Jio- 2V5)*+0.937239 V2 


1 


V4 3 aaa bs 2 \(; WWI [-1+ v7 y:+*(2]} 
ky, =0k2=0 IL] k=0 k 


oo 1 
[rons 1.00176 x — osa7aa9 V3 )12*| 2 Jeava ya [2s 
(2 | k 





16 sso as aay gg VES Se 
ial Hevy ‘vi4) V5-1 


10.43 1-0.42 "Lod 


2v3 (240 ( 2204" ae 80.42 | Ao) 


aon -sonirer osarase vz 2 ah yt ak wae JC zk 


k=0 


© (-1)* (-2), (9- avey" 
0.000877822 7 V 9-2V5 Sn ae 


'K5! 
k, =0kp=0 Ky! ka! 


tbr] 


© © ae 9-ki -2k2 (-7), (-3), 
0.937239 V2 V4 oy Y a eee / 
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1 ¥10-2V5 -2 2V5 -2_ 


16] 65.0114 — _§—~ cm Gam  "rloee* 
x(1- —_a(t-24( 20452045 400 )) 0.4 +O ll v5 -1 
iz 27 oe , 80.42 0.47 | 0.4 
_— [240 1-0.42 1-90.42 +icoa}* 





kn 1* ( (-4), @- Zo)* ZoK 
1139.18 | - 1.00176 x — 0.937239 V zo Ss 
k=0 . 
oo (-1)* ( — +), (5-20) zo* 


anes 2, k! 


© (- OE 1), (10-2-V5 - 20) zo® 
kD k! 


' 
k} =0k2=0 k 'Ka! 


page= ; 


for (not (Zp eR and - 


+ 0.000877822 x V Zp 


+ 0.937239 Vz - 


(1/27(16((65.01141895-1/((a (1-24((3 0.443)/(1-0.443)+(2 0.442)/(1-0.4%2)+0.4/(1 - 
0.4))))/(2 sqrt(3)(240((27 0.443)/(1-0.443)+(8 0.442)/(1-0.4%2)+0.4/(1-0.4))+1)))+7))- 
13+(0.2840709)))42 


Input interpretation 


2 


1 1 
— | 16] 65.01141895 — fy pa(2004?, 2008? 04) + 7) — 13 + 0.2840709 
27 r(1- 94 ( 320.48 on 20.42 4,)) 

1-043 - 0.42 +104 


2V3 (240(22-04° 0.49 820.4? | 4a 


10.42 1-0.42 tnod 





Result 
4096.54... 
4096.54....~ 4096 = 64° 
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Mathematical connections with some sectors of String Theory 


Observations 


We note that, from the number 8, we obtain as follows: 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 8° = 64, 8° = 512, 8° = 4096. We define it 
"fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 
numbers in the Fibonacci sequence 
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“Golden” Range 


1.6314839 . 


o mean ¢(2) "W64.27 
16 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to €(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8”, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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We have that: 





Outlook 











Remarkably rich (apparently UNIQUE) framework 


Why a given “shape” of the extra dimensions ? 
[CRUCIAL, it determines the predictions for a, ...] 





A. Sagnotti — AstronomiAmo, 23.4.2020 21 





From: A. Sagnotti — AstronomiAmo, 23.04.2020 


In the above figure, it 1s said that: “why a given shape of the extra dimensions? 
Crucial, it determines the predictions for a”. 


We propose that whatever shape the compactified dimensions are, their geometry 
must be based on the values of the golden ratio and C(2), (the latter connected to 1728 
or 1729, whose fifteenth root provides an excellent approximation to the above 
mentioned value) which are recurrent as solutions of the equations that we are going 
to develop. It is important to specify that the initial conditions are always values 
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 
and Appoximations to Pi" (see references). These values are some multiples of 8 (64 
and 4096), 276, which added to 4096, is equal to 4372, and finally m2 
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We obtain, in certain cases, the following connections: 


String Theory 
(Quantum Gravity) 


——+. 


Energy scale 











Set of consistent low- 
energy effective 
Quantum Field Theories 


Swear el kelare! 


The String Theory “Landscape” 


- Graph axes show only 2 out of hundreds of parameters 
(“moduli”) that determine the exact Calabi-Yau manifolds and 
how strings wrap around them 


Potential 
energy 
density 


- Each point on A 
the “Landscape” Y 
Fi % >, 
represents a single <o x 
Universe with a particular “%@ % 
Calabi-Yau manifold and set 7 
of string wrapping modes for its 
compactified dimensions 


- Each Universe could be realized in a separate post-inflation “bubble” 


Fig. 2 
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Fig. 3 


Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 
dimensions on the extreme right of the figure. 





Figure 2. Lines in the complex plane where the Riemann zeta 
function ¢ is real (green) depicted on a relief representing the 
positive absolute value of ¢ for arguments s = o + i7 where the real 
part of ¢ is positive, and the negative absolute value of ¢ where the 
real part of ¢ is negative. This representation brings out most clearly 
that the lines of constant phase corresponding to phases of integer 
multiples of 27 run down the hills on the left-hand side, tum around 
on the right and terminate in the non-trivial zeros. This pattern 
repeats itself infinitely many times. The points of arrival and 
departure on the right-hand side of the picture are equally spaced and 
given by equation (11). 


Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 
picture are equally spaced and given by the following equation: 


we obtain: 
2Pi/(In(2)) 


Input: 
T 





log(2) 


Exact result: 


2m 
log(2) 





Decimal approximation: 
9.06472028365438761925536589 143333362034372293544759 1 1683720330958 


9.06472028365.... 


Alternative representations: 








2 2x 
log(2) log, (2) 
2a 2 





log(2) 7 log(a) log, (2) 
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2a _ 2 
log(2) 2. coth~}(3) 





Series representations: 














2X 2a - 
= ee iforrx< 0 
log(2) . _) arg(2-x) w  (-1)F (2-2 x* 
aix|— | + log(x) - Se oe 

ee 
log(2) 7 = oo (-1 K (2-29)* ok 

£2 gc) +[ 822 og( 4) +togzo) - De, Mats 

2x 2X 





2x 


log(2) 7 x-arg| = |-arg(zo) 
2ix| = 


k k _-k 
wo {(-1)" (2-z9)" z, 
|+ ogc - eae 


Integral representations: 


2 - 2x 
log(2) 22 
og(2) fp at 











Qn 4in 


log(2) fist res rd+s) 4 
-icoty = r(1-s) 





for-l<y<0O 
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From which: 


(2Pi/(In(2)))*(1/12 x log(2)) 


Input: 





(2. —*-]( + rtog) 
log(2) /\12 8 


Exact result: 


m 
6 


Decimal approximation: 


log(x) is the natural logarithm 


1.644934066848226436472415 166646025 18921894990 12067984377355582293 


z 
1.6449340668....=((2) == = 1.644934... 
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From: 


Modular equations and approximations to 7 - Srinivasa Ramanujan 


Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6434 = eV? _ 944 276e-"V™ _..., 
649324 = 4096e-*V +... , 
so that 
64(924 + 9524) = eV — 24 4 4372e-*V™ 4... = 64{(1 + V2)!? + (1 — V2)'7}. 
Hence 
e™¥*? — 9508951.9982.... 
Again 
G37 = (6 _ J37)?, 
64G24 = et VF 4 04 4 276e-7VF 4... 
4G; = 4096e~*V3" _ ..., 
so that 
64(G34 + Gy24) = e797 + 24 + 4372e-7V" _ ... = 64{(6 + V37)° + (6 — V37)%}. 
Hence 
e™V37 _ 199148647.999978.... 
Similarly, from 
5+ 29 
958 = || —>— }; 


we obtain 


Hence 
en V8 = 24591257751.99999982.... 
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29 


2 


1/8)" 


12 
— - 5+ V29 oe 
64(g24 + 954) = eX V — 24 + 4372e-7V8 4 ... = 64 [== ; ( 


We note that, with regard 4372, we can to obtain the following results: 


27((4372)1/2-2-1/2(((V(10-2V5) -2) K(V5-1))))+@ 





Input 
1 V¥10-2¥5 -2 
27|V 4372 -2-—- x ———— ]+¢ 
- v5 -1 
@ is the golden ratio 
Result 


V10-2V5 -2 
toar|-aeav tee) 


2(v5 -1) 

Decimal approximation 

1729.0526944170905625 170637208637 148763684 1893065384578548 15447023 
1729.0526944.... 


This result is very near to the mass of candidate glueball f9(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


Alternate forms 


5 [-27 \sao-2¥5) +58V5 +432 ¥1093 - 27,/2(5- V5) -s74 
6-54 +54 ¥ 1093 »Zhieve- Ja 5) | 


92 


27[Vi0-2V5 -2) 2v5 - 2) 


2(V5 -1) 


6-54+54V 1093 - 


Minimal polynomial 


256 x* + 95744 x’ — 3248750080 x° — 
914210725 504 x” + 15498355 554.921 184 x? + 
2911478 392539914656 x° — 32941 144.911 224677091 680 x — 
3.092528 914.069 760 354 714.456 x + 26320050 609 744.039 027 169013 041 


Expanded forms 


_187 | oN 27 Is 
+54 V1093 - = 7 V10- 2v5 - 5(10-2V5) 


4 





27V10-2V5 


shi oe + 2(V5 -1) 





107 V5 
2 


Series representations 


eee 


27| Vv 4372 -2- 
V5 -1)2 


coumnieieatmmne? tle 
108 7088 Va 14" [2 ]s20v4 Den(2}- 
oats 33Jo-svery/pl Se (3) 


93 


V1l0-2V5 -2 


(v5 -1)2 


sas 
| wil oak 
162 - 108 ¥1093 -2¢- 108 Va 


(- i) Cah oo (-2)'(- 4), 


100 1088 Vay +26V4 )) ——_—— - 


nina geva uN B4(0-25)" | 
pongo 





V10-2V5 -2 
27|Vv 4372 -2- ———|+ = 
(v5 -1)2 
vo (-1)* (~1) (5 = zo) zo 
[so 108 ¥ 1093 -26-108¥V zp 7 
© (-13* ( 1) (6 ~ 93 

108 ¥ 1093 ¥ 29 ya 

oo (— DE-D,6- Zo)k zo* 
26V 29 ar ii 


« (-1)* (-1), (10-2V5 - 29)* zo" 


vin Oe 
E ; Vm yk (=; 2h Zo) 2 “| 


for (not (2 ro ER Peer Zo = 0)) 


Or: 


27((4096+276) 1/2-2-1/2(((V(10-2V5) -2)((VW5-1))))+@ 
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Input 


27 


v5 -1 





1 V¥10-2V5 -2 
V 4096 + 276 “255 ’ Mee tl 


@ is the golden ratio 


Result 


goar|-aea 1093 - 


V10-2V5 -2 
2(v5 -1) 


Decimal approximation 
1729.0526944170905625 170637208637 148763684 1893065384578548 15447023 


1729.0526944.... as above 


Alternate forms 


5-27 500-28) +58V5 +432 ¥ 1093 -27,|2(5- V5) -274| 





6-54+54¥ 1093 Zhe. 2(s+¥5)| 





27(V10-2V5 -2) 
6-54+54¥V 1093 — ———______—_ 
2(V5 -1) 
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Minimal polynomial 


256x* +95744 x’ — 3248750080 x° — 
914210725 504 x” + 15498355554 921 184 x? + 
2911478 392539914656 x° — 32941 144.911 224677091 680 x” — 
3.092528 914.069 760354714456 x + 26320050 609 744.039 027 169013 041 


Expanded forms 


_187 | aos iS TET =a 2 Is 
+54 1098 - = 10-2V5 - 5(10-2V5) 


4 








107 V5 27 27V¥10-2V5 
-> tp +54 ¥1093 SS 


¥V5-1 2(V¥5 -1) 


Series representations 
V10-2V5 -2 10-2 -2 
271) V 4096 + 276 -2- V5 
(v5 -1)2 
[ice 108 ¥1093 -2¢-108 V4 )°4* ('} 


k=0 


108 1088 V4 4 (2); 20v Sra (2}- 
Aa Bose oboe (I 
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ul mae 2V5 - |-0- 


(V5 -1)2 
ci oe SMC, 
oT va SAT a) (oh vagy ee Cah aM Gale 
oleae prep nr ; / 
ones 





aaa 110-25 - ae 


(v5 -1)2 
oo (— 1) ( ,) (5 - Z9)* zo* 
[se 108 V 1093 - 26-108 ¥V zp co 
oo (1) ( 1), 6 sa) sc 
108 ¥ 1 3 V 2 saa 
co (= yk (-+), (5 - zo)* zo" 
J ee 
2¢ Z0 » kt _ 


oo (— 1) ( 1), (10-25 - 20): zo 
A eee 


kj_1 Zo)k zoe 
c [ eva 5 1) (=) aus yz ~| 


for (not (Zo ER as 0 < Zo S$ 0)) 
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From which: 


(27((4372)1/2-2-1/2(((V(10-2V5) -2) K(V5-1))))+@)* 1/15 





Input 
1 V¥10-2: ~ 

15] 27| V 4372 -2- —» V10-2V5 -2 +o 
. V5 -1 


@ is the golden ratio 


Exact result 





V10-2V5 -2 


15 soar| nea Vip - 2(V5 -1) | 


Decimal approximation 
1.6438185685849862799902301317036810054185756873505 184804834183124 


2 
1.64381856858....~ (2) = = 1.644934... 


Alternate forms 





27(V 10-2V5 -2] 


15] 6-54 454 ¥1093 - 
2(V5 -1) 





1 
2(v5 -1) 
5 
166-108 V5 -108 V1093 +108 V'5465 -27,| 2(5-V5 ) 
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root of 256x° + 95 744x’ — 3 248750080 x° — 914 210725504 x° + 
15 498355554921 184 x* + 2911478392539914656 x° - 
‘ 32 941 144911 224677091 680 x” — 3 092528 914.069 760354 714456.x + 
26 320050 609 744.039 027 169013041 near x = 1729.05 


Minimal polynomial 


120 105 


256 x!” + 95744 x’ — 3248750080 x” — 
914210725 504 x”” + 15498355554921 184 x™ + 
2911478 392539914656 x — 32941 144.911 224677091680x*" — 
3.092528 914.069 760354714456 x" + 26320050 609 744.039 027 169013 041 


Expanded forms 





V¥10-2V5 -2 


i = (1+. V5) +27 -2+2¥1093 - eT 











187 29 = 
4 


+54 V1093 - — ~V10-2¥5 -— 5(10-2V5) 





All 15th roots of @ + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) - 
1))) 


V10-2V5 -2 


2(v5 -1) 





e° 15 toa 2+2¥V1093 - 


Heats) = 1.64382 (real, principal root) 





V10-2V5 -2 


2(v5 -1) 





ezini 15 15 toa 24+42V1 - He-at5 2) ~ 1.50170 + 0.6686: 
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_ V10- 2v5 - 
2(v5 -1) 





efiM/ls 5. toa 24+2¥V109 e215 —2| om san 








¥10-2V5 
WE =a 





e(2iM5 4. toa 2+2¥V 1093 - Sd 





V10-2V5 
WE =a 





eSinvs | toa. 2+2¥ 1093 - meat) 9 17183 + 1.63481 i 





Series representations 


= 2Vv5 - 
v5 T 
s emsurie (2): 108 ¥ 1093 V4 


ae [z)-20va Soe [2]-27Vo-avs 
5; |o- avsy'|/|- 1+v4 Sa*[2}l]-ans) 


k=0 





15 uf 4372 -2— —— 





1 
V2 





100 


ae 2¥5 - 


15 a am -2- tea 21,4 
V5 -1)2 





wik cae 





— [ose vans 1093 -2¢-108 V4 oa 
V2 


or va SCID ag ye SCHED 


aNonas SCOT iH o=2¥5)" | 
peg fom 








V¥10-2V5 - 
15] 27| V 4372 -— 2 — ——————_- 
ane 
oo (—1)* (-+) (5 - 29) zo" 
162 — 108 ¥ 1093 - 246-108 Vz, a ——— 

We k! 

« (-1* (- 1), 6 29) Zo" 

108 ¥1093 Vz —o 

2 (- De (2), 6-20) Zo" 
reve yO 


oo k 1 = V5 - a 
27 Vig Sy en |/ 


© ear (- 2), (5 - 20) zo* 
-1+V¥% >), —2*+——_||- a1) 


' 
= k! 


for (not (Zp ER and -«< Zp S$ O)) 


Integral representation 


ficty HOtees) ds 

a —1oO+y 2 : 

(1+2z) = ———— for (0<y < —Re(a) and |arg(z)| < z) 
(278i) T(-a) 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


Q(P) 2.2 
Tee? = — Pre h e—2(8—p)C +287 6 
YE 
9 a(P) : c 
h? (x ro eee )ente-nosseie 
- YE 
> —_ CY 
16k e296 = —S— 
(7 — p) 


A, 


IE 


42 —2A h? ~ 2 Be” —2(8-—p)C+2p” 
(A) = ke** + ——— (7-p+—]erw meres 


we have obtained, from the results almost equals of the equations, putting 


4096«""'* instead of 
e—2(8—p)C+2AP o 
a new possible mathematical connection between the two exponentials. Thence, also 


the values concerning p, C, fz and ¢ correspond to the exponents of e (i.e. of exp). 
Thence we obtain for p = 5 and fg= 1/2: 


e6C+d = 4096e 718 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 64’, while -6C+¢ is equal to - 
mV 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 
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For 


exp((-Pi*sqrt(18)) we obtain: 


Input: 
exp(-n V 18 


Exact result: 
-3V¥20 
e 
Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10°° 


1.6272016... * 10° 


Property: 


= 2 . 
e°’?" is a transcendental number 


Series representations: 


ras p00 yq-k (1/2) 
ervis _, 17 Yeo! if 


ers mexp|-a 017 5 Col C h 


mD%o Res._1,,17*1(-5 -s)T(s) 


1 
2 


Now, we have the following calculations: 
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e6C+b = 4096e7V18 


e-™V18 — 1 6272016... * 10%-6 


from which: 


1 -6C+o _ * 10. 
ae = 1.6272016... * 104-6 


0.000244140625 e~6°+# = e-™V18 — 16272016... * 10-6 


Now: 
In(e-"v78 ) — —13.328648814475 = —nV18 


And: 


(1.6272016* 10%-6) *1/ (0.000244 140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 
0.0066650177536 


0.006665017... 
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Thence: 


0.000244140625 e~6C+# = e-vi8 
Dividing both sides by 0.000244 140625, we obtain: 


0.000244140625  _6c4@ _ 1 fis 
0.000244140625 ~ 0.000244140625 


e©©t® = (),0066650177536 


((((exp((-Pi*sqrt(18)))))))*1/0.000244 140625 


Input interpretation: 


1 
0.000244140625 


exp(-x J 18 
Result: 
0.00666501785... 


0.00666501785... 


Series representations: 


exp|—7 Vv 18 ) : 1 } 


a"! § 4096 exp|-n 17 S117" | 2 
0.000244141 alte c 2 2 
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1 
exp(-7 V 18 ) Col Ca a1 
0.000244141 ~ 409° xP|-" v7 og 
exp(-1 V 18 ] mT Lig Res sa-14j iF’ r(-5 a 
—————._ = 4096 exp} = A 
0.000244141 Vn 
Now: 
e~©©+% = (1). 0066650177536 
exp(- rv 18) 0. eee = 
-rV¥ 18 1 
0.000244140625 
= 0.00666501785... 
From: 
In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 
-~5.010882647757... 


-5.010882647757... 
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Alternative representations: 


log(0.006665017846 190000) = log,(0.006665017846 190000) 
log(0.006665017846 190000) = logia) log, (0.006665017846190000) 


log(0.006665017846190000) = —Li;(0.993334982153810000) 


Series representations: 


© (~1)* (-0.993334982153810000)* 
log(0.006665017846190000) = - 5° ——eoeor=rm 


k=1 
0.006665017846190000 - 
log(0.006665017846190000) = 2ix eS | + 


2x 
* (—1)* (0.006665017846190000 — x) x* 
log(x) - » a ts | 


k=1 k 


0.006665017846190000 - 1 
log(0.006665017846190000) = ———_— | log| = ] + 
20 


2x 


arg(0.006665017846190000 — zo) 
log(zo) + _———— log(zo) - 
ris 
© (1) (0.006665017846190000 — zo) zo* 
2 k 


Integral representation: 


*0.006665017846190000 ] 
log(0.006665017846190000) _ | ; 
/1 


In conclusion: 


—6C + ¢ = —5.010882647757... 


and for C = 1, we obtain: 
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ob = —5.010882647757 + 6 = 0.989117352243 =o 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 








5 — 
=] - _*____ = 0,95 68666373 
V(g-1v5 -—g+1 a 
e* 
Es 7 " 
1+.. 
ok ents 
t =|-—_—_—_ = 0.9991104684 
e LI 
~y+l 
14+9/9°4/5? -1 -_ chai 
. 42/5 
1+ 
1+.. 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


yw | 3 | me = 1500 | o979 | —0.09 
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Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 


512) ——— 
\ 139.57 


Result: 
0.99040073270864402755097375571330141546073279617855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





os ers 
=|- = 0.9991 104684 

v5 ee = 

: ad + e3av5 
14+3//9°4/5° -1 it 

e475 

1+ 
1+. 
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From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


We have: 
ete _ 2€e 
14 1 - <e¢ 
2 ¢7 (406 4 a 
- = == [2 (4 aoa ) + sree] (2.7) 
(1 + 4/1 — F 2°) 
For 
— 16 
a 
ae | 
we obtain: 


(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(Pi)*2*e%(2*0.989 1 17352243))))) 


Input interpretation: 


2 of 9891 17352243/2 





16 .2%0,989117352243 
3 
x 


1+ /1-3 


Result: 
0.83941881822... — 
1.4311851867... i 
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Polar coordinates: 
r = 1.65919106525 (radius), @=-59.607521917° (angle) 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = (Gsos/G101 er = 1164.2696 ie. 1.65578... 


Series representations: 


2 @ .9891173522430000/2 


16¢2 0.98911 73522430000 


1+,/ 1 aa 


2 049455867612 15000 


1.9782347044 86000 6 k 1.978234704486000 ,-& 
1+ | ee Seals) | 


1 
4 
k 


Pas 


2 @ £9891173522430000/2 


16¢2 0.98911 73522430000 


14+,/ 1 a2 


2 0 49455867612 15000 


- 3k / el -978234704486000 \-k, | 
16 ¢1.978234 704486000 F(- 2 (-2) 


wo \ 16 


2 Pe .9891173522430000/2 


1+ 


16¢2 0.98911 73522430000 
1+,/ 1--—————_.——_ 


3x2 
2 gp 49455867612 15000 
, 1.9782347044 86000 
ak (2), (1-1 ag f ak 
vn 3 
1+ Zo pian k! = 
for (not (Zo €R and -~< zo 0) 
From 
h? T etd 42 i & 
7 = 7\— (1+ 1 — 52% + 5Te? 
(1 + 4/1 — F 2°) 
we obtain: 
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e(4*0.989 117352243) / (((1+sqrt(1 -1/3* 16/(Pi)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3*16/(P1)42*e%(2*0.989 1 17352243 )))+5* 16/(Pi)42*e%(2*0.989 1 17352243) ] 


Input interpretation: 


et 0.989117352243 


fu. [a4 ag roses J I4- 1 aa 0.989117352243 ) 
2»0.989117352243 16 2»0.989117352243 
+ {|l--x—e +5x—e 
3 = oa 


Result: 
50.84107889... - 
20.34506335... i 


42}1 








Polar coordinates: 
r = 54.76072411 (radius » 9=-21.80979492° (angle 
54.76072411..... 


Series representations: 


ogo ogo 

: ; 16 e2 © 0:9891173522430000 5 © 16 @2 © 9:9891173522430000 

+ = _ | ts 
3° a 

7 

2 0.9891173522430000 
4 0.9891173522430000 | / l6e¢ 
¢ / 1 + 1 — == = —— 2 3. —— = 
37 


5.934704113458000 3.956469408972000 2 3.956469408972000 2 
40 e +2le nm +2le n 


42 











2 








16 e 1:97823470448 6000 ©. 3 el 97823470448 6000 
| a — a 


7 3x7 Xie pi 


1: 978234704486000 k ( ¢1-978234704486000 
(<2) 
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| tes 2 0.9891173522430000 x6 eee l6e 2 0.9891173522430000° 
42|1+ 
e 0.9891173522430000 
989 
Ps 0.9891173522430000 |/| 1+ 


AQ o2934704113458000 3.956460408972000 2 3.956460408972000 2 
e +2le m +2le n 


saa 5 — Ray (- ar ee is 1) seer mee 
> a= k Sees) - 2 re 


16 e 0,.9891173522430000 5 16 e 0.9891173522430000 

Eg a a, ig 
3° a 
7 
16 2. 0.9891173522430000 
4  0.9891173522430000 e 
e 1+.) 1 — —_———— | = 
37° 


5.934704113458000 3.956460408972000 2 3.95646°940 8972000 
40 +2le nm +2le 


2 








| 





2 








« 1 (-2) 1 - 


ace) = =) 
f pve ss cur C2 (eee ate | 


k! 
for (not (Zp €R and -~< Zgs 0) 
From which: 
e(4*0.989117352243) / (((1+sqrt(1 -1/3* 16/(Pi)42*e4(2*0.989 1 17352243)))))47 


[42(1+sqrt(1- 
1/3*16/(P1)42*e%(2*0.989 1 17352243 )))+5* 16/(Pi)42*e%(2*0.989 1 17352243) ]* 1/34 
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Input interpretation: 
e’ 0.989117352243 


7 
E + {1-2 16 ¢? 0.989117352243 
3 x 


1 16 16 
[4o(1 re Le < 92" 0.989117352243 |. 5. =e 0.989117352243 | 


- 
x 34 


Result: 
1.495325850... — 
0.5983842161... i 


Polar coordinates: 
r = 1.610609533 (radius), @ = —21.80979492° (angle) 


1.610609533.... result that is a good approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


n 


7 
4 0.9891173522430000 / 34}14 





16 e 0.9891173522430000 





5 16 e- 0.9891173522430000 


= + 


3x7 rw 





nee 2.0.9891173522430000 = - 


9347 9 7. 97, 
40¢° 934704113458000 421 e 56469408972000 ne 421 e .956469408972000 n 






l6e 1.978234704486000 co >(; 3 2) 7 ——] 


: 
37 x (2) \V/ 
e}:978234704486000 e}:978234704486000 \-k 1 F 
17 2° 1+ / = as 2 ——| 2 | 
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16 e 0.9891173522430000 5x16 e 0.9891173522430000 


+ 


31 a 


7 
16 e 0.9891173522430000 
1- —_—_ = 
3x2 






a 0.9891173522430000 / 34/14 


5.934704113458000 3.956469408972000 nr 3.956469408972000 n 


40 e +2le +2le 


3 \k e)-978234704486000 =e 
16 e1:978234704486000 (-=) — 


16? \_ y"(-2), 
7 372 » . j 


k=0 
3 \k 1.978234704486000 \_x% 1 7 
seat Teg eee 5 Cid (-——. —_} (-3), 
3r2 k! 


k=0 





16 e 0.9891173522430000 5x16 e 0.9891173522430000 


+ 


3x? Ww 


0.9891173522430000 
a 11735224 i 34/14 





ier ee 2..0.9891173522430000 see - 


. 3.9 7. . 7. 
40¢° 934704113458000 42le 56469408972000 x 421 e 956469408972000 
-1-978234704486000 Re 
wo (-1)* (- a] 1 — &e———__ _ gz, Ae 
2 k 372 0 
PVG ye 
k! 
K( oy 1.978234704486000 ena 
cw (-1)* ( ).-"— Zo 
Vay Z 
170° 1+ eS 
k! 
for (not (Zp ER and -«< Zp S$ O)) 
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Now, we have: 


~ 41? 
Avy 


2] 


@ = 0.989117352243 


From 
2fe-F 
on Z € 2 
gi 
1+ 4/1 + Er 26 
we obtain: 


((2*e%(-0.989 117352243/2))) / 
((((1+sqrt(((1+1/3*(4P142)/25 *e*(2*0.989 1 17352243)))))))) 


Input interpretation: 


989117. / 
2 eo 0-985 117352243/2 





1+,/ 1+ : = (4x7 )) 0,989117352243 
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(2.10) 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


%e ~0.9891173522430000/2 


wh a eee 0.98911 73522430000 
s  aeciichidahel 1.978234704486000 2 [ey 
¢1:978234704486000 _2)-k 


2¢ ~0.9891173522430000/2 


ty __ (ext) xo omni 7ane 20000 
ae 4g PRIMAL 47 1.978234704486000 2 -3} ‘(e a ne 


%e ~0.9891173522430000/2 


_ : 0.4945586761215000 





= ‘ 0.4945586761215000 


(4.72) ¢2 0.98911 73522430000 
1+ NSE 





3.25 
2 
1.978234704486000 _2 Co, 
0.4945586761215000 vo. UF (-5), we 75 ° -20)) 29 
¢ ~~ 1+ 20 —eO 
for (not (zp ER and -w< 29s 0) 
From which: 


1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P142)/25 *e*(2*0.9891 17352243))))))))))) 


Input interpretation: 


1 
2 ¢-0.989117352243/2 


1+ 
4 


4) 1l+— 





L Lid 1 (4 n2)}<20.980117352243 
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Result: 
1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = (Gsos /Gi01 er = 1164.2696 ie. 
1.65578... 


Indeed: 


Gsos = P~1/4Q1/6 =( V5 4 2)1/? (4 \" (V101 + 10)'/4 


1/6 


x ((1sovs + 29/101) + / 169440 + 75407505 


Thus, it remains to show that 


/113 + 5505 : V505 || 105+ 5505 5 =) 
(130V5+29V 101) +1/ 169440 + 7540 Vics roan ( : . 


which is straightforward. 


BS) 
( (Ee fs) = 1,65578... 





Series representations: 


1 
4 (2 ¢-0.9891173522430000/2 ) 7 


(tebe 0.98911 73522430000 
_ *y? 3x25 


049455867612 15000 


1+ 


1.97823470448 6000 
1 049455867612 15000 4e xr 


1+ ——————__ + 
8 8 75 
y 75 1.978234704486000 _2)\-k : 
ry (e ris ) 
k= k 
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1 





1+} —<— —_—__———————_ = 
4(2¢-0.98011 73522430000/2) 
———————— 
| (4.n2)_2 0.98911 73522430000 
ly) aC T 
0.4945586761215000 4 4 g}:978234704486000 12 
14 € 4 = g0:4045586761215000 € caf 
8 8 75 
k v 
(-2) (¢1:978234704486000 yt (-2), 
Y 4 2/k 
k! 
k=0 
1 049455867612 15000 
1+ ___ --- Dintwi Gian Gmc Aamir: — = 1+ SN 
4 (2 ¢-0.9891173522430000/2 8 
a 
| (442) ¢2 » 0.98911 73522430000 
14 1+ 3xa5 
7, ' 1.978234704486000 _2 ko 
; co (1k (-2), (1+ Se? _ 0) ah 
= ,0.4945586761215000 fs > 2/k 75 
8 a k! 
for (not (Zo ER and -w< Zo 
And from 


h? “ae / A 
in = = E (: + 4/1 + et) - act] ; 
f + 1+ $ere| 


we obtain: 


e(-4*0.989 117352243) / [1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243)))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243)))- 
13*(4Pi%2)/25*e(2*0.989 1 17352243)] 
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Input interpretation: 


e 0.989117352243 


7 
1+./142 (2 (4x7))e? 0.989117352243 
3 \25 


42\1+./14 1 (= (427)? 0,989117352243 _ 143 [-: (42°) }? 0,989117352243 
3\25 25 


Result: 
—0.034547055658... 


-0.034547055658... 


Series representations: 


2. 0.9891173522430000 
4211+./ 14 47) eee = (4x2) 13 ¢#*0.9991173522430000 
3.25 25 


ogo 7. 4 


et | 0.9891173522430000 / 1 
3.25 


9 9° ts) 
_||42|-25 els 7823470448 6000 +52 ee 5 646940 8972000 = _ 


4 e1:97823470448 6000 3 


75 


2 (FY (e 1.978234704486000 7*)* Hy 25 ¢5:934704113458000 


[== se 75 (remem ey(3 | 


.97823470448 6000 
25 e! 2347044: 
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2) 2. 0.9891173522430000 
4211+./14 2) C shaiserawariacaas i (4x7) 13 ¢#*0.9991173522430000 
3.25 25 


(412)? 0.9891173522430000 

—4 0.9891173522430000 

e 1+ ,| 1+ —_———_ 
3% 25 


| [= @ 197823470448 6000 +52 ¢3:956469408972000 x 7 


4 ¢):978234704486000 12 
75 
75 \K » 1,978234704486000 _2\-k (1 
= (-F) 7) aa 


Se 1.97823470448 6000 
k=0 


/ 75\k 16 -k { ‘4 
-_ 4 ¢}978234704486000 | 2 5 (-2) (e1:978234704486000 2) (-2), 
75 k! 
k=0 


989 
(4 x) e 0,.9891173522430000 


i?) 
/ es 34704113458000 


42]1+,) 1+ 


| 


| 








(4.x )13e 2 0,9891173522430000 
3x25 ~ 25 


7 
(4 1) 2. 0.9891173522430000 

-4  0,9891173522430000 e 

e 1+.{ 14 —— 

3.25 


rs) 3 c 6 
42 |-25 es 7823470448 6000 +52 e 5646940 8972000 x ~95 el 7823470448 6000 








( uk (-2), (1+ el 978234704486000 ~2 


fe We 


e .934704113458000 


el 978234 704486000 _2 


os OFC (4 eS of at 


k! 





for (not (Zo ER and -w< Zs 0) 


From which: 


AT *1/(((-1/(((((e(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


e 0.989117352243 
47|-|1 / 1 / 


7 
ian (2 sa 0.989117352243 
3 \25 


[22 f + 1+3 iy all ¢270.989117352243 


13(= (4x *)Je aia 
25 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


. | 2 0,9891173522430000 
= 47/1 / 74 0.9891173522430000 : h. 1+ (4x°)e 3 _ 


i (4 x) 13 e 0.9891173522430000 I) 
25 


Re os Paramore 2 0.9891173522430000 | |- 


3% 25 


1974|-25 @ 1:978234704486000 +52 ¢3:956469408972000 x = 


1.97823470448 6000 
1.978234704486000 | 4€ x 
25 e — 


(2) 1.978234704486000 y* (3 / 95 ¢3:934704113458000 
4 


k=0 
7 


au 


4e 1.97823470448 6000 3 


75 s -k 
1+ — = ¥(4 ; cecal 7) | 


Nie 


k=0 
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| 2 0.980117352243 
- 47 | ue 0.9891173522430000 c +./14 (4x°)e — — “at 7 


= (47°) 13 ¢2  0:9891173522430000 | / 


P| cebaaiabarooieas x2) ¢2 *0.9891173522430000 
3% 25 


1974]-25 @1'978234704486000 +52 ¢3:956469408972000 x _ 


4e 1.97823470448 6000 r 


75 
_ 73 (e1.978234704486000 2)-k L 1 \ 


2 
Be 1,97823470448 6000 


5.934704113458000 
/|25¢ 4704113458 


k=0 
75)k , 1.978234704486000 _2)-k (_1) \’ 
i. 4 ¢1:978234704486000 2 5 (-2) (e x) (-3), 
75 an k! 
| 2 0.989117352243 
iy 47 | |e 0.9891173522430000 c Pam ce (4x)e — — sais 7 


ae (4 x) 13 ¢2 | 0:9891173522430000 | / 
25 


falar eee x2) 2 *0.9891173522430000 
3x25 


1974 |-25 197823470448 6000 +52 g3'956469408972000 x -35 197823470448 6000 


e) 978234704486000 _2 


fw ROPE ond \) - 


' 
k=0 ks 
¢5:934704113458000 
4 el 978234704486000 _2 k 7 
lz 0 CIF (- }, (1+ ‘ 75 . - 20) mi 
1+ 2 y 
for (not (Zo €R and -«< Zo s 0)| 
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And again: 


32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 * 
[42(1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi%2)/25*e4(2*0.989 1 17352243))])))) 


Input interpretation: 


e-40.989117352243 
32 


1/jl1 ¥; 2 20.9891173522¢ 
1+ f1+3 (Ln le 0.98911735 *| 





42114 i ‘ee 1 (— (42°) |e? 0.989117352243 _ 13(— (4x7) Je? 0.989117352243 
3\25 ° 25 | 


Result: 
~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... is very near to the value of Cosmological 
Constant, less 10° , thence 1.1056, with minus sign 
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Series representations: 


(4 x ) e 0.9891173522430000 


BD gO PEST SSO | 49 11 + | 1 ce 
3.25 


i (4 x*) 13 ¢2 | 0:9891173522430000 } / 
25 


(427) e? 0.9891173522430000 


. ——————————————— 
3.25 


_111344]-25 197823470448 6000 +52 ¢3:956469408972000 r as 


9° 
4e}5 7823470448 6000 r 


25 ¢} 97823470448 6000 
75 


oo 1 \ 

x (=) oe x \* | 2 / 25 o3934704113458000 
4 k 

k=0 


7 
1+ = fannie cece > (=) (eee a rr 
2 k=0 - 


aN Ie 
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_ (4x7) e? 0.9891173522430000 
32 Pio, 0.9891173522430000 42}14 1+ 


3» 25 


i (4 w )13 2 | 0-9891173522430000 | / 
25 


Z 
(417) e? 0.9891173522430000 


i? te 
3» 25 


1] 1344 | 25 ¢1:978234704486000 | 5 ,,3.956469408972000 2 _ 


4e 1.97823470448 6000 3 


75 
© (- = \ eon \* (- sh 5.934704113458000 
ar oe || oe 


k=0 
75 \K » 1.978234704486000 _2\-k (_1) )" 
. 4 ¢1:978234704486000 2 5 (-2} (e ) (-3), 
75 er k! 


(4x7) e? 0.9891173522430000 
 —— 


Se 1.97823470448 6000 


32 et | 9.9891173522430000 | 45} 4, 
3x25 


ai (417) 13 ¢2 | 0:9891173522430000 / 
25 


(4x7) e? 0.9891173522430000 
eo ee ae i 
3.25 


_111344 |-25 197823470448 6000 +52 ¢3:956469408972000 x _95 @ 197823470448 6000 


© (1 (-3), | 
V zo > 2 ™ 75 
¢°:934704113458000 


1.978234704486000 _2 k 
13 -z0) zoK 
/ 25 


i (AK Es (1 4, 4e1.978234704406000 52 | 4yY 


inves = Zo 
k=0 


k! 
for (not (Zo €R and -w< Zo s 0)} 
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And: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3* (4Pi%2)/25*e%(2*0.989117352243))))|*7 * 


[42(1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi42)/25*e(2*0.989 1 17352243))]))))]A5 


Input interpretation: 


oe 0.989117352243 








-|32 J 
1+: 1 (4 72) 2 0,080117352243 | 
3la5\o °F 
42 l+y ese [se (427))¢? 0.989117352243 _ 
3\25° ' 
5 
13 (= (4 r)) 0,980117352243 | 
25 ° 

Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G101 ey = 1164.2696 i.e. 1.65578... 


127 


Series representations: 


(4 x) e 0.9891173522430000 


1192 gt 0 FEST 85220 faa ty | 1 
3.25 


= (4 x) 13 e 0.9891173522430000 i? / 


Siler x2) ¢2 *0.9891173522430000 
3.25 


4 1.97823470448 6000 rw 
4385 270057 140 224 |-25 +52 @1:978234704486000 52 _ os ee 


~ a (F) | 1.97823470448 6000 “)*| A ]) 


9705625 «ee + = 


y (zy (pee xt c | : 
k=0 k 
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| 2 0.9891173522430000 
_|132 Ps 0.9891173522430000 42 + 1+ (4x°)e eT _ 


= (4 x) 13 e 0.9891173522430000 | 


Ps |, mioaiebaiecaie 2 0.9891173522430000 


3x25 


4 @ }:978234704486000 re 


75 


ow 


4385 270 057 140 224 | -25 +52 ¢1:978234704486000 52 _ os 
» / 


eee 60 


(- 73) le 1.97823470448 6000 xy ( ay 


k 5 


» ki 


k=0 


| 2 0.9891173522430000 
_|132 wee 0.9891173522430000 c wa Ge (4x7)e Seer = 


= ( 4x) 13 62 0:9891173522430000 I / 


ee ee x2) 2 *0.9891173522430000 
3.25 


4 385 270 057 140 224 |-25 +52 ¢!:978234704486000 52 _ 


(- 4 ¢! 978234704486000 _2 k -k 5 
k 


oe) 


wo (-1$ 


5 Vm0 ). 


9 765 625 ¢ 19-7823470448 6000 


« CIF E 1) (1+ 42 - ast 35 


1+¥%0 D) ni 


for (not (Zo €R and -«< Zo $ 0)} 
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We obtain also: 
-[32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))|*7 * 


[42(1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi*2)/25*e%(2*0.989 1 17352243))]))))]41/2 


Input interpretation: 


e* 0.989117352243 





— ||32 : 

TY 

1 (1 (4 72)) 92°9- 73522 
\ [i+ jas 35 (47 Je 0.98911735 *| 
42 1+ f14e (= (4 n)\e? 0.989117352243 _ 
3 \25 © 
13 (= (4 n) |e? 0.989117352243 
25° 

Result: 
-0 


1.0514303501... i 
Polar coordinates: 


r = 1.05143035007 » 8=-90° 


1.05 143035007 
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Series representations: 


| 2 0.9891173522430000 
[> -—* 0.9891173522430000 42 + 1+ (47°)e <= = 


= (4 x) 13 e 0.9891173522430000 ot 


A co iecbaeeraboaies x2) e# <0.9891173522430000 
325 


4 ¢)-978234704486000 x 


75 


95592 @ 1:97823470448 6000 x +25 


eal 1.97823470448 6000 *)* [: Y ¢3:956469408972000 


. [emma 58 By 197823470448 6000 7)" (| 


wh le 
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| 2 0.9891173522430000 
— ||] 92 et» 0.9891173522430000 c h. 1, Ane 3 = 


A) (4 x) 13 ¢2 | 9:9891173522430000 a / 
25 


Pe 8 | siamaaiadier ie peicice 2. 0,9891173522430000 
3.25 a ee 


4 ¢}-978234704486000 rw 


75 


25-52 197823470448 6000 x 425 


ao 


y? =) 


Es eae aes “ re 4e 1.97823470448 6000 rw 


_ 75 (e 1,97823470448 6000 xy ( 


> 7 mak 


k=0 


k 


7 


(4x7) e 0.9891173522430000 


— |] ] 92 oF 0.9891173522430000 | 45] 4 
3.25 


x (4 x) 13 e 0.9891173522430000 I) 


(41) e? 0.9891173522430000 ' 
1+,{1+ ——__—____ | |= 
3.25 


- 21 25-52 197823470448 6000 x + 


= CUE (3), (1+ 4-20) ast 
25 20 2 k! . / 
@3'9598469408972000 
« (-1* ekki) A 
ve § (- }. ( + = ) 6 
for (not (Zo €R and -«< Zo $ 0) 
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1 / -[32((((e(-4*0.989 117352243) / 

[1 +sqrt(((1+1/3*(4Pi42)/25*e*(2*0.9891 17352243)))) 97 * 
[42(1+sqrt(((1+1/3*(4Pi*2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi42)/25*e4(2*0.9891 17352243))])))) 91/2 


Input interpretation: 


e-4:0.989117352243 
-|1/] |}32 
/ 7 


ll es 
\ +y 1+ 2 (2 (4x7)) e? 0.989117352243 | 





ar eee ER) 
42}1+ i 1+- [= (42°) |e? 0,989117352243 _ 
3\25° , 
13 | a (47° )Je? 0.989117352243 
25 ° 


Result: 
0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 lius), @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is aresult very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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= =1-_©°_  0,9568666373 
(g-1W5-pt+1 = 44 € : 
ee 
ie 
1+. 


Series representations: 


989 
(4 x) e 0.9891173522430000 


_ 1/ 32 et © 0-9891173522430000 Janly 4, (14 _ 
3% 25 


i 35 (A ) 136 2 0.9891173522430000 I) 


h. l as (aah aaeaca 2 0.9891173522430000 | | 


9° 
4e}5 7823470448 6000 r 


7 5 / [54 25-52 ¢1:978234704486000 r+ 25 = 


3 (22 [ersmaseroseeno ay : | / 


sr li legal 1.978234704486000 2 
¢3-956469408972000 = 
1 
py f= 75 ‘(e 1.97823470448 6000 x)" 2| 
4 


k=0 
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989117352243 
2 | 32 ot 0.9891173522430000 c er a0 Liat ; 


= (4 x) 13 @ 0.9891173522430000 ] / 


(427) e? 0.9891173522430000 i 
De A es = 
3.25 


4 ¢)-978234704486000 r 


75 


i A / 


e .95646940 8972000 —= 


(-2)' le 1.97823470448 6000 a*y* ( (-2), | 


= 5 / Jar. |{lo5 —52 ¢1978234704486000 2 | oc 


> k 
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2. 0.9891173522430000 
=| / 32 e+ | 0.9891173522430000 | yn], 4, 144 (42) ¢? 0.9891173522430000 ; 1 
3.25 25 


(4 r) 13 e — 


(4x7) e? 0.9891173522430000 i 
142) 34 eee = 
3.25 


-|5 / 8/21 [ Sig a eae a 


© (UF (-) (1 4, 441,978234704406000 52 - 20)" ak 


oe 


k=0 


en 6460408972000 


w 
1+¥z0 )) 
k=0 
el 978234704486000 _2 k -k 7 
re -Z0) Zo 


Cy =" [i+ 75 
k! 


for (not (Zo €R and -«o< Zo < 0)! 


From the previous expression 


e* 0.989117352243 


7 
14+ 1+ 1 (= (4x°)) e 0.989117352243 
3 425 


= -0.034547055658... 


we have also: 
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1+1/(((4((2*e%(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4Pi%2)/25 *e*(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
1 + ————_______———— - 0.034547055658 
4 2 -0.989117352243/2 


—— 
| Lil. 2 0.989117352243 
ay 1+3 tae l4n \)e? 


Result: 
1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———__—_.——— - 0.0345470556580000 = 
4 (2 ¢-0-9891173522430000/2) 


| (442) ¢2 «0.98911 73522430000 

My le —_a 73 
049455867612 15000 1 

0.9654529443420000 + —— he of 4048506761215000 


xc 44) w ° . wf : 
lianas >: 7 |, 1:97823470448 6000 Fl ‘> 
75 4 S : k 

k=0 


1 
1 + ————____———— - 0.0345470556580000 = 
4 (2 ¢-0.9891173522430000/2) 


| (4n2)¢2 0.98911 73522430000 

ly 1 — a Ts 
8: 49455867612 15000 1 

0.9654529443420000 + —. 45 gf 4858676121300 


75 \K / 1.978234704486000 _2)\-k /_ 1 
4 g}978234704486000 12 0 (-=) (e x) (-3), 


75 ean k! 
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1 


1 + ——_—______________ _ 0,0345470556580000 = 
4 (2 e 0.9891 173522430000/2 } 


(4.22) ¢2 0.98911 73522430000 


14 1+ SxgE 
0 49455867612 15000 
0.9654529443420000 + —=—<$—_-—— ~ 
pe 4 ¢l.978234704486000 ,2 ky 

1 o.4045586761215000 i ye 1) | 2) (1+ 75 z0) %0 
8 ia k! 

for (not (zp €R and -w< Zo 
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Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor-to-scalar ratio r, consistently with PLANCK data, 


may also be described within the present framework, for instance choosing 
a(6) = iM (o + bdeik®) (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 


instanton inflation of [33]. One can verify that y = 0 solves the field equations, and that the 


potential along the y = 0 trajectory is now 


V = M(! = age)” (4.36) 


We analyzing the following equation: 


V= (1 _ age) . 
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We have: 


(M‘2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k))]*2 
1c: 


V = (M%2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(o- 
sqrt6/k)) ]*2 


Fork=2 and @ =0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 








oF ems 
: -g+l1 1+ 
1+4 o/s —1 1+ : 
475 
1+ 
1+... 
we obtain: 


V = (M%2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))]A2 


Input interpretation: 


v6 \\ 
0.9991104684 — a 


2 b 2 v6 2 
f és : — | o-s91104604 ‘ Flexo — | 
e V6 2 V6 


Result: 


1 2.2 
V= 3 (0.0814845b +1)" M 
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Solutions: 


225.913 [-0.054323 M? + 6.58545 x 107! M4 


b= ae 


Alternate forms: 


V = 0.00221324 (b + 12.2723)” M” 





V = 000221324 (b” M” + 24.5445 b M* + 150.609 M”) 





M2 
~0.00221324 b* M” — 0.054323 b M? - ae? V=0 


Expanded form: 


M2 
V = 0.00221324 b? M7 + 0.054323 b M” + = 


Alternate form assuming b, M, and V are positive: 


V = 0.00221324 (b + 12.2723)” M” 


Alternate form assuming b, M, and V are real: 
V = 0.00221324 b* M” + 0.054323 b M~ + 0.333333 M~ + 0 


Derivative: 


a (1 
as (0.0814845 b + 1)° um’) = 0.054323 (0.0814845 b + 1) M” 
c 
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Implicit derivatives 











ab(M, V) 154317775011 120075 
av 36961 748 (226 802 245 + 18480874 b) M2 
; 226 802 245 + 
db(M, V) _ 18480874 
aM M 
aM(b, V) 154317775011 120075 
av 2 (226802245 + 18480874 b)? M 
aM(b, V) 18480874 M 
db ~—s«226802.245 + 18480874 b 





AV(b,M)  2(226802245 + 18480874 b)” M 
aM 154317775011 120075 





AV(b,M) 36961748 (226802245 + 18480874 b) M2 
ab 154317775011 120075 


Global minimum: 


1 
min{ - (0.0814845 b + 1)" o’} = 0 at (b, M) = (-16, 0) 
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Global minima: 





Rca 
(b 2) (0.9991104684 Z ve) on me 
min{ = | Se = 
e 
cor Dp ee oe Oe 245 
: ~ 18480874 
cay 
(b 2) (0.9991104684 - ‘e) on ae 
1 
min{* m2 [y- + ____J/\_ 
3 ove 
r M=0 
From: 


225.913 (-0.054323 M2 + 6.58545 x 107! V M* 
i (M + ()) 
we obtain 


(225.913 (-0.054323 M2 + 6.58545x10*-10 sqrt(M%4)))/M42 


Input interpretation: 


225.913 (- 0.054323 M2 + 6.58545» 10719 y m4 
M2 
Result: 


225.913 [6.58545 x 107! y¥ M* — 0.054323 w?} 


M2 
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Plots: 





a 
5] 
-10} (M from =1 to 0.2) 
nena cea 
-0.8 -0.6 -04 -0.2.45} 0.2 
29 | 
y 
0, 
4 
-5| 
-10} (M from -4.6 to 3.9) 
+ 0 
-4 —2 15} 2 
20 | 


Alternate form assuming M is real: 


- 12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = In(196884) 


Alternate forms: 


12.2723 (m2 — 1.21228 x 10-8 yj M4 


M2 





1.48774 x 1077 ¥ M* — 12.2723 M2 
M2 
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Expanded form: 


1.48774 x 107? ¥ M4 


— 12.2723 
M2 
Property as a function: 
Parity 
even 


Series expansion at M = 0: 


1.48774 x 107? ¥ M4 


~ 12.2723 | + O(M*) 
M? | 


(generalized Puiseux series) 


Series expansion at M = oo: 


- 12.2723 


Derivative: 


-10 - 2 
, 225.913 (6.58545 x 10 y M4 0.054323 M?| gue wale 


dM M2 M 
Indefinite integral: 


{= (-0.054323 M? + 6.58545 - 10728 V M* } 
ee 


M2 


1.48774 x 1077 ¥ M4 
M 


— 12.2723 M 
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Global maximum: 


225.913 [6.se54s x 10710 ¥ M* — 0.054323 wu?) 
max{ a | = 
140 119826 723 990 341 497 649 


ee Se Sel 
11417594849 251 000000000 


Global minimum: 


225.913 [6.58545 x 10710 V M* — 0.054323 um?) 
nin{ >} = 
140 119826723 990 341 497 649 
_— LL dat 
11417594849 251 000000000 
Limit: 
225.913 [-0.054323 M? + 6.58545 x 10710 V M* 


in _. = 12.2723 
M-+00 M2 


Definite integral after subtraction of diverging parts: 


__.| 225.913 (-0.054323 M? + 6.58545 x 10°! y m4 
| i - - 12.2723 dM = 0 
0 M2 


From b that is equal to 


225.913 [-0.054323 M2 + 6.58545 » 10729 ¥ m4 


M2 
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From: 


V = — (0.0814845 b + 1)* M” 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M2 + 6.58545x10%-10 sqrt(M4)))/M2 ) + 
1)2 M2 


Input interpretation: 


225.913 | — 0.054323 M2 + 6.58545. 107!° M4 


1 
— |0.0814845 »% ——-£-_-][$-—\—\——_ + 1] M 
3 M2 


2 


Result: 


0 


Plots: (possible mathematical connection with an open string) 


1.0 -0.8 -0.6 -0.4 rT 02° M=-0.5; M=0.2 
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(possible mathematical connection with an open string) 


Property as a function: 
Parity 
even 


Series expansion at M = 0: 


o( mo 


Taylor series) 


Series expansion at M = oo: 


ae. 1 \62194 
1.75541 10 ~ M+ o((— | 


I 
Taylor series 
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M=2; M=3 


Definite integral after subtraction of diverging parts: 


rd 
18.4084 {-0.054323 M2 + 6.58545 x 10728 V M* } 


“oo 1 2 
{ —-M' {1+ 
0 }3 M2 


2 


1.75541x 10 !° M7|dM =0 


For M=-0.5 , we obtain: 


2 
225.913 [-0.054323 M? + 6.58545» 107! J m4 
MMA? 


2 


1 
= 0.0814845 1] M 


M2 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)42 + 6.58545x10%-10 sqrt((-0.5)*4)))/(- 
0.5)42 ) + 1)42 * (-0.542) 


Input interpretation: 


. 225.913 [-0.054323 (-0.5)? + 6.58545 » 107! y (-0.5)4 } 
= | 0.0814845 % AAA 7:1 
3 (-0.5)2 


(-0.5°) 


Result: 


—4.38851344947464545348970783378088020833333333333333333333... x 
10> 16 


-4,38851344947*107'° 
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For M = 0.2: 


225.913 [-0.054323 M2 + 6.58545» 107! m4 


1 
— |0.0814845 »%—_@ ——£_£_o@£™Y™N77}7}]__ + 1 M2 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545x10%-10 sqrt(0.2%4)))/0.242 ) + 
1)2 0.242 


Input interpretation: 


225.913 {-0.054323 0.27 + 6.58545 » 10710 v 0.24 


1 
= | 0.0814845 % AA AAA — 4.1] « 0.27 
3 0.27 


Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10-"7 


7.021621519159*10"" 
For M =3: 
2 
; 225.913 (-0.054323 M? + 6.58545 « 107! y m4 
= | 0.0814845 % AAA 4.11] 
3 M2 
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1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10*-10 sqrt(3%4)))/3%2 ) + 1)42 
32 


Input interpretation: 


1 
3 0.0814845 


2 
225.913 [-0.054323 32 + 6.58545» 10720 \ 34 
a sl Cl“ 2 
32 +1 3 


Result: 
1.579864841810872363256294820161116875 x 10-!4 


1.57986484181*10 4 


For M =?2: 
2 


225.913 [-0.054323 M? + 6.58545» 107! J M4 
2 
MMM? 


1 
= 0.0814845 1] M 


M2 


1/3 (0.0814845 ((225.913 (-0.054323 242 + 6.58545x10*-10 sqrt(2%4)))/242 ) + 1)42 
22 


Input interpretation: 


1 
. 0.0814845 


2 
225.913 (-0.054323 2? + 6.58545. 10°20 \ 24 
a a SS 2 
32 +1 2 
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Result: 
7.0216215191594327255835325340494083333333333333333333333333... x 
10°)5 


7.021621519*10°° 


From the four results 
7.021621519* 104-15 ; 1.57986484181*104-14 ; 7.021621519159*104-17 ; 
-4.3885 1344947* 104-16 


we obtain, after some calculations: 


sqrt[1/(2Pi)(7.021621519* 104-15 + 1.57986484181*104-14 +7.021621519*10*-17 - 
4.3885 1344947*104-16)] 


Input interpretation: 


l. 
V (5 (7.021621519 10°’? + 1.57986484181 » 10°'* + 
T 


7.021621519 « 10” — 4.38851344947 10"'*)) 


Result: 
5.9776991059... x 1078 


5.9776991059*10* result very near to the Planck's electric flow 5.975498 x 10 * that 


is equal to the following formula: 
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Of = Eel} = dely = 4/ 
Eo 


We note that: 


1/55*(((((A/[(7.021621519* 104-15 + 1.57986484181* 104-14 +7.021621519*104%-17 
-4.3885 1344947* 104-16)])))*1/7]-(dlog*(5/8)(2))/(2 2%(1/8) 34(1/4) e log’(3/2)(3))))) 


Input interpretation: 


1 
= (1/(7.021621519 « 10°"? + 1.57986484181 . 10°* + 7.021621519 « 10°” - 


log”’8(2) 


22 V3 elog2(3) 


log(x) is the natural logarithm 


438851344947 « 10°!°)) * (1/7) - 


Result: 

1.6181818182... 

1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 





Planck Length 
4nhG 
lp = 
é 


5.729475 * 10°° Lorentz-Heaviside value 
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Planck’s Electric field strength 


F c 
Ep =—- = ——__ 
gp 167 Eph G2 


1.820306 * 10°! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


oe = Epl2 = dplp = /= 


5.975498*10° V*m Lorentz-Heaviside value 


Planck’s Electric potential 





1.042940*107’ V Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10°) * 5.729475 * 10°° 
Input interpretation: 


(1.820306 « 10°) « 5.729475 


Result: 
1042939 771 935 000 000000000000 


Scientific notation: 
1.042939771935 x 10~” 


1.042939771935*107’ = 1.042940* 107’ 
Or: 
Ep * Ip’ /Ip = (5.975498*10°°)*1/(5.729475 * 10°?) 


Input interpretation: 


5.975498. 10° 


Result: 

1.04293988541707573556041347592929544155441816222254220500133... x 
1027 

1.042939885417*107’ = 1.042940* 107’ 
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